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FOREWORD

This report is a summary of the wind tunnel testing
carried out on a model of 4 parabolic radar ani:nna for
Group 76 of the Lincoln Laboratory. Mr. Joseph Orabona
was the project leader for Group 76.

Previous tests on this antenna were reported in
Wright Brothers Wind Tunnel Reports 967 and 993. Large
gupport interference effects limited the utility of this data.
A new mounting system uscd in the present tests renders
the previous results obsolete.

Preliminary results of this series were released as
M.1I.T. Wind Tunnel Report 1015.
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LIST OF SYMBOLS

Configuration Symbols

RF Model backup structure, pedestal, and cuunter-
weights

M Mesh reflector

S Solid surface reflector, attached over mesh
reflector

Sp Solid surface ref'. ctor with pressure taps,

attached directly to back-up structure

Other Symbols ~- See text and figures for definitions

) Elevation angle

Y Yaw angle

CL Lift ccefficient

Cp Drag coefficient

Cy Sideforce coefficient

Ci Rolling moment coefficient
Cm Pitching moment coefficient
C, Yawing moment coefficient
Cp Pressuse coefficient

&Cp Pressvre loading coefficient
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INTRODUCTION

A series of tests on a parabolic scanner model was conducted for
the M.1.T. Lincoln Laboratory at the Wright Brothers Wind Tunnel at
M.I.T. during the periods October 13 196l1. to January 2, 1962, and
May 25 to June 1, 1962. The wind tunnel is a low subsonic velocity
test facility with an elliptic tect section measuring 7 1/2 x 10 feet.

The purpose of the experimental investigation was to determine
the airloads - pitching, rolling and yawing moments, lift, drag, and
sideforce - on a parabolic reflector with a simulated screen and 2 solid
surface and to determnine the pressure distribution on the solid surfzce
reflector.

DESCRIPTION OF MODEL

%

The Lincoln Laboratory model was a 1,24 scale model of a 60
foot diameter paraboloidal scanner similar to the Millstone Hill
installation. This size model was chosen to keep the wall blocking
effects within reasonable limits. This laboratory's normal practice is
to restrict the model frontal area to less than 6 square feet (10 percent
of the tunnel test section area). The focal length to diameter ratio was
0.40. A mesh screen (MRF), a solid screen (MRFS), and a solid
surface provided with pressure taps front and rear (R.FSP) were the
surfaces citted to the reflector structure. The diameter of the model
reflector was 2.5 {eet and its depth at the center was 4.5 inches.
Figures 1 2, aud 3 depict the scanner with its different configurations.
The mesh scrzen was made of expanded metal (trade name - Square X,
size 1/4 inch) with 62 percent transmission as indicated by a light
meter test. It should be noted that the meshes on the expanded metal
have a preferred direction. The model mesh was applied with the
centerline of each mesh tilted downward out along the par-:bolic axis.
A golid surface simulated snow and ice on the mesh surface. The
pressure distribution model was also solid wiih pressure taps located

on the front and rear surfaces and pressure leads molded intc a
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fiberglass shell. Figure 6 shows the geometrical locations of these

taps.

TEST PROGRAM

Tests were run on the mesh and solid reflector to deternmune
the six component air loads at airspeeds of 60 and 90 mph indicated.
The yaw angle range of 0 to 360° fo- the elevation angle range 0 to 80°
was covered. A few tests were made to determine the tare effects of
the exposed aupport strut. Ground effect was not simuloted.

The pressure distribution was measured on the frout and back
surfaces at yaw angies froira 0 to 360° at zero elevation angle. Only
a quarter of the veflector had pressure taps. By rotating the reflector
o its backup structure, the taps were moved to a new quadrant and

the yaw angle range repeated. These tests were run at 90 mph indicated.

COMPUTATION OF RESULTS

The data was recorded in the wind axis system having the
origin at the balance resolving center which lay on the axis of symmetry

of the scanner at zero el2vation angle. The wind axis system is defined

as having axes in the horizontal direction normal to the wind direction,
the vertical direction, and the wind direction. Figures 4 and 5 depict
diagrammatically the different dimensions of the model and axis
locations. T::. yaw or azimuth angle, ¢, indicates rotation around the
vertical axis, {20 fcr the reflector facing upstream, and positive for
the reflector rotated to the right. The pitch or elevation angle, 9,
indicates rotation around the horizontal axis, zero for reflector axis
horizontal, and positive for the axis tilted upward.

The wind axis syctém stays fixed to the tunnel regardless of §
or 0 and is defined as follows: Looking apstream, the forces and
moments are:

Drag: Positive in the downstream direction

(horizontal)
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Lift: Positive vertically upward.
Sideforce: Positive to the right.
Pitching moment: A positive right hand pitching moment

vector is horizontal and to the right.
Yawing moment: A positive yawing momen: vector is
vertical downward.
Rolling moment: A positive rolling moment vector points
upwind, and is horizontal.

The data was reduced to coefficient form for the same axis
system. and corrections for tare forces and moments due to the support
system and blockage effect of the cuunel wall were introduced. The force,
moment, and pressure data were reduced to dimensionless coefficient
form. The directions of the coefficients are shown in Figure 5 and the

coefficients themselves are defined as:

Lift/qS

Dra.g/qS

Pitching moment/qSD
Sideforce/qS

Yawing moment/qSD

OO0 0000
- 8 <4 3 0O
TR T T R T 1

Rolling moment/qSD

where q is the dynamic pressure of the airstream, (sz/Z),20.7l9 psf at
90 mph, S is the antenna frontal area, 4.9lsquare feet, and D is the
antenna ¢ ‘ameter, 2.50 feet.

The pressare distribution data was referred to stream static
pressure, corrected for blockage effects. The pressures were reduced
to coefficient form by dividing by stream dynamic pressure.

Cn = P - Pgiream static
p =
q

A set of pressure loading coefficients were computed by taking
the difference between the front (concave side) and rear pressure
coefficients at each point. This is the net aerodynamic loading at each
point, positive from concave to convex side, divided by the stream
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dynamic pressure:

Pconcave = Pconvex
q

ACP =

COMMENT ON RESULTS

e
¢

The pressure loading coefficients for head wind condition, $=0,
6 =0 (Fig. 7) integrate to a drag coefficient Cp=1.45. This compares
favorably with measured Cp of 1.48. These are typical values for solid
reflector surfaces of focal length to diameter ratio of 0.4.

There is excellent symmetry of the loadings about a vertical
axis but the syrametry top to bottom 3 not as good. There is a small
amount of support interference in the loadings and examination shows
it to be on the front face. Compare Cp‘s for tap 47 qﬁadrant 1 with 47
quadrant IV for ¢ =0, Runs 1 and 13.

The maximum loading coefficients are the order of 2.1 on t"e
edge for a yaw angle of 60*. -

The force and moment data for the solid reflector for 90 mph
airspeed is plotted in Figures 13 through 18. Only the 90 mph data was
plotted; the 60 mph shows no significant difference from the 90 mph
data. -

On the whole, the symmetry of the results is satisfactory.
There are small departures from zero force or moment coefficients for
test conditions which, due to symmetry, should produce zero values.
These loac: for the solid screen are attributed partly to errors in
support tare corrections, and partly due to the directional properties
of the expanded mesh over which the solid reflector was attached.

The values for the mesh reflector are not minor, as for example Cg,
vs. § for the MMF configuration, Fig. 19. These lifts are due to the
non-symmetry of the expanded mesh. Other components similarly
affected are pitching and rolling moments.

The maximum lift coefficient of the s5lid reflector is 1.12 at
$ =0, & = 60, comparing favorably with the maximum sideforce
coefficient of 1.17 at ¢ = 60, 6 = 0. Maximum moment coefficients
are Cpp=-0.17at =0, 8= 60°and C, =0.14 for $=120, 6=0. The
maximum values for the mesh reflector are somewhat lower.
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fig. 1  Mesh Reflector MRF, ¢ =180, 6 = 20 View Looking Upstream.

5.



Fig. 2 Mesh Reflector MRI®, ¢ = 90, O = 20 View Looking Upstream.
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Fig. 3 Mesh Reflector MR ¢ =180, O = 80 View l.00ling Upsatream,



[~ <—— Rovairavy axis

I ELEVATIOV AX/S

\ DATA REFERENCE

,/ CENTER

.

NN

2%

- -2 D/A.

NN

[~ SUPPORT FA/RING

|

Fig. b NOTE:  ALL DIMENSIONS IN INCHES
SCALE « U

-8-




B e mmm—— e

WIND AXES

&

ELEVATION VIEW
¥=0

POSITIVE FORCE AND MOMENT COEFFICIENTS

Fig. 5




SCME: # ===
DIMENSIONS IN INCHES. 8 7 Rm\b"

’ 0 =
ERONT VIEW

NOTE ¢ FIRST DIGIT OF 7AP NYMBER INDICATES THE
CIRCLE , SECOND DI6IT INDICATES THE RADIAL
LINE ON WHICH TAP |S LOCATED, THE FRWT
1S LABELED ‘F", THE REAR R, ROTATING
THE NODEL /80° BRINGS TAPS TO GUADRAT IX.

Fig. 6
«10-




LOADING  COEFF/ICIENTS C - G

”

renl reor

¢=0., & -0'.
Fig. 7
11

perey




‘oa ' 2 A 2',,

| 0)
(77 % 2.1

\@ 'y L7 86

L X) 118

——




LOADING COEFFICIENTS . e,
) ?/l‘oof
¢’ - /20. » 93 0.0

Mg. 9
,— «13~

- &

Preer

A &




¢ = 1080°, 820
Pig. 10
k-

Lonp
ING CIEFFICIENTS + O,
’ﬂvut‘ -

c,
Pa.r




-
-/ 0é =67 * |
-I.o5 =
L2/ 427 -é.
=/19 !
) =66 = _
- . : ~0f_ A~ _ _
=57 '
-~ 52 20
K Y
£ 39 \ |28 a o y; /
’ 205
014 .97~ 900
oy
15 2 //
\ \\\ & 7l
‘.\ - -‘L A’ .,2 ﬂ . //
} \\ ) -.qo , - o
e, ~42B =
~_] | .l =200
-4./2 276
4
LORNDING COEFFICIENTS 07’ . " aP’“r
Y = 240°, & a0
rig. 11
«15=




LONDING COEFFICIENTS 3 6',, - 6"-,,
Fronl il

¢=~300.J & = 0°

Fig. 12
<16




m
7
& = {
= = 1
.- =R i
“.”h.u nuu w
i R e e
ey ) O Bl bR el P4 a2 it
REEEEEARENE ENE N
SRS ESE - 1
o o e ke e o R
Pt Bt Bl et Bovy T - e el S -
my N R P Iu. S A I w..u..v - ~ «‘Hy.w.u .“ 7-!
i




o BT B B 3 M u “ — - i
: w - i T
o | i m
N = _ i 1
s .. .n‘ - H N w
I ER N B ER O S S : -t
LSRN - n
et LT L — :
uu.m,m RN E: r - ¥ ; : !
=TT " L PP D e
;Hx, kv n,; - f’A hlqu - | .
. = i HBEEREEREESEREERR RS HH,J.J/( ; i
EHEFE ERKE N RS E R EOEE TR RS LN A
R T Tk SN

2 LA SR :




N mr——r - W——— A ASOD o on %

B e
HNSEEE
o iy o ot = 58
1 e = E e & = £ &
L B oo o PR ] oy o I £ s Iu‘v o e 28 0 o b i) g 58 g i1 7 357 e s s ) O P Y o ) B
= o H ={Egse =E=E
B 4 B i 5
Sk BB L OE R e R B
3 SR S e N R R R b, 25 e B B 55 Sl
Be TUEREEP 2T am o ed e 55 :
EERL S S SR
e e = BT e 2
55 B e 1 DB B s
g o s . = ._
~.] . 1 N ot :
ST '8ra = = N

T

R O S A




,1

L
N LN

. - T - N
< Vo
= e~
= =

' — - —
% -}
: =) ¥ ] =3
By e . . ’ - -
P chud ot 3 e 7o,
N - * i = 2
ot 2o et e s T Y ' 3 =
£33 3 ~ = —
EEELL _ i fot =
pes — ey - 1 )
ug-t vy DY -7 1 . -
o 3 1
e - = ) H
- - M) pEs
= L A i
- Al r . T
- N N 1 o -
o e o
= PSS ] RN o3 =
NCE Bl T8 I 293 98 ST N 1 F o
N X I S I
S e B S R [ £
R
=33 2.8 ” T . o
EEXEB o Re I L, RS =
il T, SEY I 5 R R S
N B C B Sk £ it ol o
D 4= LR (S Ted wes. e s oy B e
ey £ - i = el B2 X S B
S O I e PR e e
P BN o1, CE S R 5 25
o it S - cwaen .W. = Bt Kk e
=i S Nt I R hoe et Lot &% =31 =y ot Elg et
- “wtefe o f - < Rrtt S T Jq I S S et "
Bl ot S0t EEY el N 8 i e =Tl 2
* ] . o o b s —
= ]
N e
-t p_
; ~ o
SN SRR B - = 2 £
H T =]
9T -8vg & SR o
< HER =) bk 2t
L P ST




e BTS: tores feee geX sergk ) ads (oo By it =y
Pl pohy ooty Moy -~ 2 . - -
Bt ey 388 I X s £ s 2l ity S5t M B Bt poad SR g
1555, B e I 3 et T oo Gl (i [0 ey £ BB 5 s A 5 A
T P e A e e X I R P e b S S e S
.Mmu nm.H 3 Wm. gt vA-On .NN. .i” Bi? s Sunes RERE SRty e 3T AN Abre ,mm
¥ R R e o 28 et SR R £
-3t B R e f el 2] soe ot
B Py, B in G0k -2
B 8 BT e N N B Bt et BNy 5 O 25
¥ £ % & &t Fr€ B0 eoee Sl Rasl V) g Rty
i PRy SRR =8 120 S P B M ey 3
m A5\ R e e * i Rt 098] o IO K< £ =
st ot g o H TS B2 IR B3 rv.nu - =
e A Il k= Fie 2 gt S Bair] 44 899 =i =3 ..U
% 5 e = ¥ T 5 B B EERE - 2
N R P e 2 < oo Tt o 0 g S I Y G EEE O T I O i e e IR TR C R OV T B PR ek i N F: :
NERS T o LT I 5.4 O 5 53 T ool Ay e IRl 5] T I o e MO PR BE R L. VRS M P BN BN B -z
R S B e S B N N i D e ER s e Pl e R e B e £ AR e e e b e ot o (R SN K =R
H..' = v“|-l.1 = = c s - o o et ranss e RS RE: IG5 iyt bt vy = gt - v o =
g SR it s e B SR AT oS 5 M At et ) o e e 5 5 e
c!k X .m ey e -

+ e et B ) S n..¢
.. N e} o -4 r
wﬂ = = , ]

! e 2 == -
e - e s =

g ¥ IEH EX
.. ¥ A o P9 i el =
= & 25y T2 GhEs :
= = \ SEEESES
= s TV D =
- = =2 enn |k Bt B
» Srpe =) SIS
i N ot B P = =
, ) = 3 3 ki >, : & B
ol et L A et Bl i) 3 ) Gl G ZHETE o ) S =
= xrr —— R - g e o ~= ——
o o i B N Eadd P T e kst B a2 3 <, s L ==
Pk on Wt o 108 T A S IS 20K 256, gty O e SESE =T
- I P - EU RNEY SUE5 U A4S BT o - wel B2 i
= i SV S H SRR AT TS
: =T EE| R e b I B, ot o F £ [EES s PR [ I Y
N St =i e 55 B S e e e e
o = J.-§- -§- ¢ 4 f ] P
T 295 SO 958 N L [T N I P | o f ]
: G110 R N .ﬁhs. e et B . ! 8 N e
R RO TR NN NS (S R O B o i S IS
I IS R I 22 A et _§. .. )
Sl i N et tad - 4° - - . - l}nl.
- PRl e M - - . it N1 ) S 5 0 I =
EEENIEEE R o) B N
H
. .
4 Sl ALA S i 373 Lot 22 Db At h 4 s el B3 " . -

Gl Ea B A S A 8 Fl B A i N a6 e R0 5

SN Lo
= =

s RN SR B R s g

o

e stk .

-21-

e Y







1
B

i

i H
b

it
Tt

;)
e
R IREHE
4

Ié' (4H ih 4
I (T
R 5 ARSI

8 IE (O P
K1 |90 {38 [

] AR )
o RIEH R IR

L

ol oy

inln

!
Higlis:
H

T [
Juithy)

T

HH
o T i
it

3
it
i
TR
i
i
‘i
q
Y-

e S A TR

AR

=N

R R (R ]

T [ R T
Bl g

o

4

all ol
j et (R

o )

it A1 L T iH

3!
PiE1 10081 1 LA st
TI7 1At LT ORI M 2 L
R iEFE] (B e R [ i

i 13

T IS RS IR i
i B8 A e
4 M4 : 'A* { eh s!
mLuint i e

dinhipehi il

T el A R i

[EIT TR PR L T s AR BRI
i b G
it i

0 i T i TR R
{RE TR U T

B[

.m‘; i

e ek A i




CFEE e S L T T T e e T T
S RN 2y e o I RIREER RN -
bl DO B R Bt e B Bk by o 1 oe7 o 9,
N = NN ) . R HIRRERN
IENE MR S S N N
T T . I AT T I LT T
o 4w . — o e B s ey T - > T g .' ) ) =
! 4 L H ! i : i
! - 8o AN -~ - 4 g 2 I ot
h = t - oot g -
w.. ~Wlu—m .‘N u}u ‘. ¢~ - - .
= y/ &R ~ T <4 4 g
' A :
: (I T (0 ™ 1
4 W EREP . iNERRE ]
N m 5 K H
; T =l MV ARREERE _
. [l N " i
e n v. .‘, '3t E 4:r - ‘ b .
X HEEEREERENEREEENENSEERD./; N . to1 i
1

«2k-

SIN I

g,




55 Bk = B &) s B I Sl S T =1 1= = - &
L S P RO EC s S I e Y i 23 B R, P o ol e e WW
SR Ed e . , T =0T .1, i
Shde R e i L o R e o N O e B j
vmuw‘.u.m.anuvﬂ.. = P..I;WMMM:“M.H; m.; Aty - BEES IR “ ' .w
BEREERESeRETE . i NIRRT SN

= =3 % o : L . i

= oy :
Tal EhE i .w
SEEREE =45 —

= I H i i 3
= D ¥ - 0 |
. AT UHTEIS 0 T - o Dot R BRI O B . i REAR. A [ ' 1. ! i . .
o R S B ol M e B o = - - T T ~ \ T 1 T i
i) 08 8 Ry N N DN LR i Z i- k et S _ 1. ! . }
B B B i R AR i DR R i ST I S .-t kS ! H |
o o T TS SRS Vs R S R MR d ; TR e o ~1- St T T 5 - ~7 > T {
N BB EREEBREN BN NIENERN ) 1. NEBEF YA : i )
st = e o any o e T o it —L et NI A i
4] T e A I SE0) - N TGS PN A% St P PO - - 1. P ¢ Mg S - o : g f e H ‘
mw P P S 2 S BT S T 0 TS B M SRR TS BT AN I - / Sy o N O B S Et U 3 - { - N - Ml T 9._ ”
= . T, MRV 0 O =i Y IS | 4 4. R T 2 : . ’
Z i S T R UEA IR A A . K .
=1 - B e s To - ¢ - % S W | DUV 3 . + '
N P - = [ N [0 S - - - : ;
Tz KES EEEFZEREP .\ e SSRARE n
. - = tAl Jred o = - £ * n + i
P gt IS R A o 3 .ua.. i A.J }
! T DNy . e N R ] T 3 T §
R L &N . o N ] .
e Emn 3 e 5 1 R
TTE e T T T L ; .
B St 0 e I B N S Sl A i .
' I P 0 B IR i Ik Gt nd Y IO IO ! 1 G OO !
- - @4 Eals BEN » 1. -! R vur 0!“. w” ~ w
I O O A LI R I IS N S S e I
I O I I i . 3 R I 9 e } :
g 3 ™ O T T ¢
7 A 4 - { ) _ - i !
- N 4 ) v S . i
R L A P N ! .. R N I F “ _
4 > N “F ~<§-§=-F-% -
[ ; SREREERERE N : ;

[ —

- Ra———————— & 22

R

- = PO I 7




m £ RS RSB i i e 555 B i I3 gt e ey 2EE e 18 ! BN 5 5 8 TR Tt T B [ TR B
s i gEles e G253 150 i b e TR o feest o ik g St (o shont [ook: on) ey g it seys goe gy b Hood gl W0t o) RE Eop W8 B
| Ni3% £ 3 £t e ) sy £ (o) Do foor) o O B} i) ] Bt eoss o] £20 Gkt Ccl ey oot B S g st ok, okt W) £ S50 ek o o et ot S0 ooy SR oK | (O 0 ey O ) b gl N £ o
i £y 531 {53 I3 RS S 2 B 5 E=t I e S 1 SRS St et IS = 2, ot ) b DITLEEE 1S e
== 5 £5 =2 s i oS 3 B &3 =S S o ot ol e s Y i S Rl R R ok T el ot Bt S5 pocst B3
= s BIE Fat oE 1) b T ik O i RS G REE B35 B = Dy I (1% foE] EE R o St T it T T et M I ot [ Rt S K g\ 9 = = o) Lot
w et JXF RS R et S i e g H Eat 55N 539 gl el e} 1333 SRR ) £23] B B (1 e o) S o] e AT G ) ety sy ) it oo e e a0 ks Sy o et K 4 £ Lo g g e
¥
S5 B e i R = T R fory oo o = = £ ot s et Ty = = o = TR TN o R R T 1
; 55 3 = : P8 g {535 30 B B S et 2 i =F Foe] OGS Soae Mk foont e Bk v 55: 3 SR 325 I ek S e
i B e [ o tH 553 I i s 0 225 E S I s {5 N5 it 9258 oyl pie Lot gion o] e EEER) EH X e N
B 5 2 BB S5 2 i e & £ £ X0 S B B 5% S D o= P BN AR 53 XU SETFs oum IS Jie) 100 ey SSo SR iy R S MR B FoRe P Y0 ESKI ICREY SRR BEASE ¥ S FRE SSER KL SESOK M) 5y NG EEC; g XA; S
W.ux ] cent el B oy BN g e eSS Ey et (08 o 1%y JRNS1 HS) o £t o (P A RS 2 E0 13 a8 Backt Sn) R 5 s ) A e N T 4 B I SR B P 0 SIS, A B0 53 Bl B k) N o
' e B 5 = 7 S [t 3t St 0S8 det St i BEESE mey I T SPES ST SIS ESCS TES: [N iS5 AESEE s RO RS SR S50 e 23 S S5t £ = LT T P e e )
= :: Rpp e esdian b ] s sieaaspeptagtabesk.. | SRR S et e e Ert BN 2 o h =
3 WD Dy iy oy S0 St RO eret e Tt B B tog Ea) et 23 B I XT] D] S35 s ST W 0 (ATt PR B I LSt S o 871 IS ot s M MRS o oofs EIFS S S5 o § S50 5% O S SET Yom W et B B
‘ S it i S 5 SRR £37; S 5350 7] (EE Al Tt] o] W ey Sy oy Bt ot ot ol S8 ey S35 TS s 5 St Bl By WS it ek 2o ST S0t IS ) Shod S B § 20 ERah 45 T o8 Soo B 1 e o
S ; e 0t B, JEEES T N o S iace] (SN o] Rk o et s s A S i e e 58 S e S0 oo B etk i J i) BN et ) ey G S & 4350 0 ) B ik s
, Poes bt B oot el RS IR RN Bl o RN ] o] R, st fRet) 2t s oo R B SR B3 it b 8633 e ot S IS MESs Eoped ot 2ot o s e pregs 2= R B St P R R
i S I 5 SR8 X L 33 D £ B35 B3%: 6206 MELE) (o0t Jpats ] (RS 5363 0% B0t Shic: o stES L St IR0t (o K650t SCH oy IS kot Ty MEKS S TN S W) 1 ) TR By K001 gy £33 ST o AT | 8 R SR N T me g 2T G
N ] B s £t S Prod ey s 5 S 054 1ot el ool g S B et et 0B 0 e ot et N 51 3 ST S So4s 55t 6 ] S0y ook 155 B Byl i ES{ By 2 Y el ) RSB 5 N k) T 08 DY ) ool ikt
i =% E: ey D = Foo% S Tt st sy i h e T = ooy e oy = -5 % et o 3 o T = 0 o A
BE S ESEMsEEEERmENT BRSNS TR S S5 e ai s e e s Es S e e in | B MR B S
o Dt 553 £ e £ Sl pect el st e Kt Bk gy 5 53 2] B hJ.vLN.u‘W..uA e et ) ) e o g v e T 665 (o Bk ORI e S0 S S SO Bl =7 I AT 60 S e 20 | Tl S5 ol R e
et ety =3 b gyt Jeax o ¥ Jety B3 BT bt ST fuel fpis T T NI KERT ooy bt Bx o . T oot N BT e g3 1 s =g Besl Eact I . ] & 5 = )
ESE} IS F i RS 531 IR I, St 01 0ER et o 19861 S OBRH IR0 00y Lol oo Pt O o] S OF, a0l B 5 ] I YETES s R pen L B SEAT G| & SIRESY o e phE
) 5 e 8 53 B 255 () g o ot ) e ) s it 001 S| ) S, o g o i 0 S5 O (5 £ st g oo S S B [/ 489, e £ ey (L S0 o el R B
DR {5 AT BDEA F, 5 S ot s e S Bt oy 7R fokes toes Eoeag Toors Py Sl Ty o 6113 =3 = £ e R Sores e prast Borst ' ot S B = = =
' ' o3 s 255 D = R SR R ph e R B B B Y SiRsBm e B ML R Ee R e b A SEER e m R 25, 2 e
2 Fa o ek Pl B, o i | ot Sl IR o D] ] 5004 ooy 5] DT )¢ oo S B G T 1,V e ]y ) 6 ey et o e { IS S e ol At A 0L S e T ol
' =t £ Sn e B R ES R IS S G e il s PRl By P i OO S50k 1o 5 5 : 5 AR SR SRR TR O N XS o )
oz S i PR IR B BRES B S R B By 75 g ] cach 5 Gud 8 25 B Shes s s B A R R SAER . B i nc
f = 55 5 ) bt ) 0 deatt D) IR {65 bt e B, ~= S B Ene el ta o) @t g SHN L T P [~ N
o T oot S = n & ¥ R B Y S = o PN (o S s K iy 0 g et
o By e oy e i oy 5 o 4 \N RS T, o LS L (1 P B gues = C onen i e ey, TEREPND. o no o g oo O ) feny | O B iES A N
- T o ST St s E (3 KT K0St K N bt oy © oyt Bt 35t Tt JOAS EESEL FEa St Mot Fih) ST W EX N M IO S BT et S 0 ESH BN + H R W N
Wm. ] e} et Mt pRit Peamd Soxle oot S} e | == 520 e TR ) SRS N NG oot i el B5s Mok e o IS o] £0) o] FRX! st
: = ZaE s B3 B8) 28 X B} ] Rk ) =3 = E5 00 I B0 o) 35 ) ) el
™, £t Bes] B HESE F IER e SR BRI £ B = = 5 6 S S i e EE i, B 3 R RS
W& bt B (e tins ks ) S Ny D PG ittt Pt s S [ B Biken EESSEye3) Sy et Rt BB A\ 33 L St Krke - o4 B QR P %
s S TS oot 551 pec] 5% ok it 103 05 ot £ i 13 5] S ) ) NS Heaensal 1 Ho Bt S e Sy e e B £t SR o) iy e b S e B
NENERSEEEESEE S SRR UR BLONE SEaEEERE anaRe EE N GEEE
ER S 1 S o= 7 e DAY et Iy Rt L 0t F st £ = T T T gt 5 5 2 A o = =t % Eory R IS
[ S IS Ny Ry st o3 e ) i Yoot P! 6 Bt Mepnd s SRSt DR 6331 ) Ptk = =] £S5 £5257 TN o] W S St ) [
Bt fey o e oy = S ST B K et I et N W | RIS fexss == Sty T TR o) e B0 X
B =5 = i i6d e SR o o e B0 1 LN A R s BE 05 B Fc) SR M B
Bl s POt }= et BECH fortd ortts G ke ot st ooty IOy ooyl AP =% ] et = Se=y ST iaesy e By s oSG
A i 6 9 i ) B o ) 0 [ (651] S0 e S g iRy = = S ] o ) b o S B
BT s B55: B B o O 1S s ok IOt 5 s i B TR €] Froy %=t el gt }555 53
JEN: 15 b SEE) Eol] o ookt 0 g st Koh) oe) MEck: SORd [ i S £ P e By = = 2 x5
Sl siEE EEE=EEE St S B e £ 2P L oo e = =3 =T = =
5% I8 5% 56 B2 I IS B RS o B IS SR P T T S D el ; I RS 8 S s et e B e S ) B =
i = b K o 1 S i B St Rt D SHEESRSEET R = o Tt RS Jon [y Sy Joats Toott shony bl fouet Shocy Seraliees i
A 5 e e e o e e e e e B N 0 4 e B e e e e e e I e R R e e e e e e e =
e == £ ot o gy =23 et o BT Bt st = Pt 5 ==
~=f7af v co=t by ezl qied Ml g Mt 20t B R ] TR AR Y ST IR eI e ot G Sl S et £ ks St Tt B i s e R i e B S
, 6 2 e L oRe R e Rl 8 S Sty M S o g} A R sk ] P Bkt BE D02: 53 ITEE vl T50% deoit et Bt et MY Cont Sy S ==
; ] EENas) 3l G B B 555 5 S e =l Bt o ESEY B o B B S e R R S R S S o
FE T T, o s 0 ol % s et Bt (o 0 O B SHPEET pet b 1 [ ey ] 151 53 L =
5 5 RS A B I B 1 0 1 T e B . Y 2] 3% 55 3] EF: 5T G fhet e 1R = =
X SRR Tct 5] red I s sozed 10k ot one] by J00) ) uﬁ.u oy T N Ml G et B Be) ALE: o) €28 3 =
PR CEY: I (SN I} T ot er) 75 Rt It Sy = = =S 7+ T o S0 e £
gy Eowe] (257 1 it i} R o ] el oy W] e} £ =Y 5 - 0 PR Y | CEERESETET o
S i A S O G S 3 R N S S S G G el I -7 ¥ 51 T~ - N B B 2R B =X
bl PN ek Iy P e St ooy ] o0t Bl t4g Pl et Prit - . . 4. - Bt ) thrry B = <.
- N A N N S B et 3 SN S g — e 4 M P QT 2 o g =) -
= PO O P N 221 g et L. = w iy el S SO PN YT hd Bty potad spaed 5P .
' - N BT W ST ] =3 ) T pecd 255 et i ol f¢ WtL = o2 S <, -
= I e B R i 3 = oo .mﬁh e Fe=t kA J0TS OTSY DY o ey TR R T
R Y I O 0% S (5 B! 2 o = =3 =3 £t CEl et R 3 (ot s B ot 1200 e s




e

z
{ s = i o i) e S B Tt S S e S st e e
R £ =1 = SEoE L e
] == B e 0 ) i ) et i
D 2 B ET £ eSS R i
w = = 2 S s 223 STt daee] Cxoat ook Sack o0l S0 {5 2t
v EEEEEE SRR SRR Es =
s =S S50 Sk teat e pef I F saed Ml deest vty s =l el
B By et o = P R = RSt S St Yo oy Hect IR =
Rl 5 S5 IS T g3t ERY S 21 P ) et Bt ) T el
,Alnn. ”H - HH. f47e .J’ s et rett e “’
50t At biee poich oo 2L S
e s Y i e e ) b 25 £ =
I B s e : = il s 5]
o S it e ;41“ poats pot = o frgel ”“‘ H.:l” 4.'vv =
B B En s Tins S b oy o oo ot e S ) i A ) k) SEF R RS
B FE RS BN B s e he s 1 e o I A P B = sty R R
o T B 28 s )t e X o ) SR B S X ST ) .uwtlTw.‘ ] g B3 =12 1
S I Bl B 5 X T = ol et EF5 o e s et BE: R B X -3
B | 0 s s 0] et ] B0 o] S O S e IS I B = A
SPSE DS ] Q] s . = B3R 3203 TS St Tt Tt gt SRt Eat] ” -,
S et I BPe i et st Aot B £l 002 203 za3 sk} Seai et 2¥st I s 1] Supst by it o) )
e O % o 4F 4 I T T Fooos ot KRR R T e o tot =t o = o
RN R B YL CE ke 5B 25 £ B et S e o i R L RN T E -
= .”.‘“.Hr‘u.mw.“.i!fﬂ., ot ] o o e J@H, =TT =1En & - |
m PO Y 5l W] 20 SN S B S0 e Gt o) B oo 2553 oy SOk e WL MY BT SRl 2220 B g g \
e - =1 —— Tl Fors B o BT Pt 8 e > G Bl iy bt it - 5
; i s e e A LEL /. e S Sl = o )
o T DN o s o) ot s St ] Il o o s oo e ) (R 3 SR R\ VB ES T - :
= Pr ez e = = i
g jebs RE2: 102 I} G - 3 \
e b oy - o] 3 “
«. =y =T e oS PSS Ay = m. '
wd = = e Sy ¥ R I _
=43 B s EnES k] i
] BE A ST BT £ =it i
o S - RS Latitd B 2t) Soety o o H
. «b.n ) oy SRt ¥ IAm Iwm T -
g P it fr ~'}.703 n
S 23 13 Bt AP Y
A ] S S B V
St gl 1.4 & = ca! 30 ]
e =) et £ = STy -7 w
s i & X E R
ot b 2o B ] ] ] ) i = = = Cul '
S I = £ Bt E8 e Bt et AT = ] Ot A .
‘ SR St S T % K o o) B B o == == o oy ) £ 0 o T
B B o o B R = 5 3 e 553 End g k) 0 k) = I
| It 29 gt e sieet BBt B2 =y ) et et S Sl 253 et Bt e £ 8¢ S’ P irast PO
. = o Bt 5 5 T et et e
| SRS o st 25 P D)UY Eat ) = BT 15 D XS s e i P Y I G
Sk HESE SEEE L = L f ks
5% ) that ek S 3 g £ P L S S
HEfa] 2 N IR e
] o ] ) o) ] gy FEt ot ) e L R T ot RS
R S 08 £ O] S ok B g 5 ! - R
' v Bt ey E = Xohe gt et reor 7 -+
i ) S 53 2R PSR SRS . 1
] IR B i ) ey ) i ] B o] b e a5 I

e

A e 3

oA Py ST el O b S L Bl g e LaAVEl 3Rk 8t o Yo s A s " £ PR TP T " i & ok b Bbedmiiniid “

R A

S

-.WMQ‘W

¥



|

7 ISNEEEEaEEESENESE e AR
H < = -1 - - N
! - 4 SN I 9 IS P N DU L3 I _
! b = I S A D A IR A B I 25 DY e D h - "
N PO Jret T PR e IR -1 g - 1 I 4.‘. RIEt SRR N N -- N -w = -
BEEEESE ] NN R RN - .
I = AP S S B H - - ~ [ JOSE et SN H
. ooy g = * : . i 5 I ey I S o N
EE s e g = T = - 5 = e — e
] S T ! 4 n s 1. g A Jo-1.f T - N
e N = T : —+ -1
! ' . 2 ot S Iy N _ _ 1 H R D . NN N L. = L
R PE bt i kS *ﬂ i§ il & i I N T [N i - K - - i BN STy . . B & =
. L Y ey ] v By ¢ - e P : ' . - 3.} _ N 3N .. 1.
RS B e B A S - 1 T T . 1 o - §
P S N e =3 : ! - : - ' | ! - Y P . H
- 1T F aFs = 3y d B N ~ : G - 1t R U A B .J‘} KIS
. R ) gt PG i 3y o ' - i S I ‘1. I T N NS IS N q. o
b -3 - H S e N 1t S I - H
I g =1 ~ 1 PHIDSE TP S et - ' DR K] R 0N . . -
CHPESS acs ey = T B e T o = - et - - i
2 PO U N e o 3 R - - e 1 ds R [} i
_ ' R . S Ay N . BN A TS T I A -G R
1. 3 [ IR S RS . KB S s ] B s 4 1
R 08 T i - . i B S A I P 3
Bt (P < = S - B T3 e B SR
b =y T £3 1 st o - s - .M. hPS Bl .».(. . . N b
- P = i SR N T I N ot Yl R PO S IS
- = T S s - t
L b B -] 3-1 0 < . . . RIS NS 1 I
&% S G ] s = . TR : " N ML N .
2 IREE 1o

3
¢ TSN

N S N}
! R B < 1 R R
- P i i Bt o
- e T
S i P et Sty ety

i BN I
- B S N N
, N IR EE B R EE
' R EREEEREEE S
A HEEE EEEREENE 1.
o sifdirita) st o A4 o

B




-

e
A

SEEEEEEELELELE

I EEY A EEEECEEEEEECEE |

| Q IR .M I . i} W ., ' .W
14 EEEEEEEEEE |

F 'EFEEE

iEE! EEEEEE 1959
nOm ” A m
: ;

g7 | Lo8 )| 55

-2 1 /42| 18

98
%
g2 |-.58 | LSo
89
35 | 88 1 -.58

-.57

) ,-,.za l.ﬁ

90 | ~.58 | L

gL P2 =52 /.39
L42l.82 {-.571 (39

24

—lnlNCOLN LABQRATRRY . YODEL _SCONNES
Sqe
NATURE OF TEST ___PRESSURE DRISTRIBUTION
Y=o =T
AC‘, 7‘47% C% 1Cp
94 |- g7 | .52 44 | -7f |--58 1 [
-.a_ l"l—i‘. ’ZJ -; o
=38 | [.52.| 46
7
95 | -.56 | 3] | 48 Z6

C
U
(2

94
94

11

ko)
K71

=38
221 .92 |-.58 .50 34 J¢

3¢ | 88 |-59 | L4

MODEL CONFIGURATION

43 1 79

|t | % -ﬂ_ L3} 47

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED _90 MPH Sq
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TABLE _2

TEST NO. /g/4., RUN No. _2

LLNCLRY, £BIORATORY.
WRIGHT ZROTHERS WIND TUNNEL, M.I.T.

MODEL _SCANNVER
DATE ~4) /262

WIND SPEED 92 ALH. Sq Sqe Sgb
NATURE OF TEST W DYSTR/ZBS7LON,
MODEL CONFIGURATION __ = 30 ° L Z

K4 Frows| Trarn| 25 | Tvg |Buomr| Tenn| 25
o ot | ~7¢2 768 24| 48| -68]| /75
V4 G2 |- 74|l ce| £5 | .53 | ~70| /123
13 | .92 |-74/ce| 46 | .60|-72]| /32
/5| 93| =75 /c8) 47 | 64| ~73]|/37
17| 9% | -.75r¢9| #8 | 73| =72 /47
2/ | 66 \-72t 157 57/ |~ot |=592]| .58
22| 86 |-721s058) 52 ) .or | -58] .59
25| .88 |-73|/.6/| 57 | o5 |-6/ ]| .66
27 I/ | -75| /66| 54 |-.01 |~65)| .6¥
3/ 73| -64|1.37| s¥ | .0t | ~68| .69
22| 75 |\~¢6#4|1 39| o6 | ./ |-77]| .82
3| .75 -6 |/ | 57| 47 |- 77| .88
It | 77 |69 |/ 46| 58| .33 | -7 | LoL
5| 79| -.72 | /.57

36 | .82|~73]|L55

37 | .85 |75 |/6/

38| o | -74]|/c#

o/ Fo \-er |07

&2 | #7|-.62|/ 09

+<£3 HE7 | 65| /12

-30-




TEST NO. /Q2/& RUN NO. .2
e AINCOLN LABORATORY . WODEL _SCANNER

WRIGH{ BROTHERS WIND TUNNEL, M.I.T. DATE _M4y /962
WIND SPEED __90 MPH Sa 5qe b
NATURE OF TEST __LPRESTURE DISTRIBUTION
MODEL CONFIGURATION ___ Y= 60° Q=1
T2 5o | SPinonr| Sroaan| 4% \ 7400, ¢’tng' T i
C V.74 1-62] 1381} 44 | 22 |-.571 .79

o

) .72 \--9) 1 1231 45 | -32 |-.59
272 1= 97 1 [:29 1 46 | 37 |-.75
23 |56 1129147 | 42 |-.9

13 112
/5 [-32
171 .23 |-¢60 | /.32 | 48 | .52 |-.98 |15/
| 21 | 63 |=.52 | (45| 51 | -2 |-, .411
22 | .64 |-.551 119 | -0f8 |-49 | 44
28 | .6 |- 57| /22 ) 3T |-06 |-.5) | 4F
27 | 49 |-¢6| L35 | 54 |-49 |-58 | .39 |
2 4 .49 (-f2l 40l | F5 {4 |-.59 | 4%
| 32 | .52 {-.52 | [o04 ]| S |07 |-72 | 6F
33 | .52 |\-.5/ |\ Jo3 | £7 | .02 |--F8 | :90
24 | .53 |-54] L 07 22 1-.9 11,8
_.IL_ o __ﬂ_‘ ——Lﬁ_‘

34 | .40 | -8 | 1.4

27 | .63 |-.90} /.53

| 38 | .¢8 |-97 | 145

4] | .25 |-.55| fo

| 42 | .27 |-.55) 82

43 04

2z s

T e il SN N2, A g
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TABLE _4
TEST NO. /245 RUN NO. _o

LINCOUN LBBIRATPRY MODEL _ ScgNNVER
WRIGHT C"ROTHERS WIND TUNNEL, M.I.T. DATE _/74Y /962
WIND SPEED 92 /4. Sq Sqe Sqb

NATURE OF TEST PRESSURE DISTRIBUZON

MODEL CONFIGURATION & = 20 ° X =Z

% ?émn ;;EARI‘A Cp T?; G’Bravr C;'irm A G
C |-#2|-42| 0o |44 | & | =20 .4/
/4 ~34 | =28 |- 06| 4T | /5 |=19 ]| 34
3 |-382| 3| ~or | #£6 |~ 0% }|~23]| ./2
/T | =35 | ~27| =08 #7 |-.25|~. 28| ~.98
17 | =4 | ~28)|=t3 ) LE | -4/ |~ 292 ) ~./2
2/ |-o02-23| 14| S/ | -.03|-24] .2/
23| ~-07)|-.22} .75 72 o |~20} .20
25 |- 2/ |-2¢6| 05| 33| o4 |~22]| .26
27 |- 40| -28|-72) 5F| 05|19 | .24
3/ 3| —23] 36| oT | 03|-r2 | .22
S22 .2; |- 2/ L2\ Sg =0 -2/ -/
33| /2| -20)| 39| 57| ~35|-.22| .06
3L 7 |-20| 37| 58| -40|-.32]|-08

5| .06 | -22)| -28

36\-.7¢ | =26 -/0

37 | -37|-~28|-.09

S8 |~F4 |- 23|~ 2/

4/ A3 |24 .37

¥ 2 27| .22) .3

43 /8 |~ 32| .40
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TEST No. JQLL RUN Ko. _4
L INCOLN LABORATORY WODEL _SCANNEN

WRIGHT BROTHERS WIND TUNNEL, M.I.?T. DATE _MAY /962
WIND SPEED _92 MPH sSa Sqe 2qb

NATURE OF TEST IRESSURE DISTMIBUTIAN
NODEL CONFIGURATION Yul20° Q=X

WPM ol "aan 4€» 1777 JCe, TCe, Tac,
G 1= 4t |-yp | =3 ) 44 |- 43 |--451 .

L /5 (—4 §-44 127 )47 |- }~.28]=3

:

3
|

l’c.}
T

/.

| J2 . .

| 23 1 ~4z -4 | .04} 57 |\--4] |- |~-./
m . .

| 2T

22 |-t {024 ]-17
28 =40 "..ﬂ.__..?Z‘-
~45 |-ar | 0

[ seilente col T

G i - 3 s

T 4, ok i KX




TABLE _&
TEST NO. £Q/2 RUN NO. _&

LINCORYY, L ABORATORY MODEL _gcaNNER
§ WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _MAY /92
f WIND SPEED 92 /4. Sq Sqe Sqh

NATURE OF TEST _BRLSSUPE DISTRIBLY TION
MODEL CONFIGURATION L= s50° Rz X

i 74> |0 G 74P |C
? o2 | eonrl Boear | BCp | Tvo, 7 eowrl Tresn| 8 43

C |- 08 47 |-87| 44 |37 |- |-27
W | =38 .22 |-67| A5 | =38 -07 |~ 3/
/13 | -38| .28 |-65| #6 | ~38| -0/ | =27
15 | -38| 47| -85 #7 | -38]| .08 | 46
/7 | —38| .IB| 96| 48| -32| .23]| =62
2/ | -39 .09|-.428| s | =37 -/8|-/9
23 | -38| /0 | -~48| 92 | ~37|=2/|-1¢
25 | ~37| .23 |-.60) 53 | -37| /% |-~/8
: 27 | =38 47| -85 oA | - 37| ~/2|-/8
3 | =37 -07|-30| ST | ~38|-/4 |-24
’ 32 | ~37|-08|-292]| 56 | ~38|-.05|-33
33 |=37|=05 =32 s7|-39|-0r | -~38
34 | =37 |~0o7 =30 o8| -39]| 08|~ 47
35 |-37 o =37
36 | =38 .10 | ~48
37 | =38} .23} -¢/
38 |-.28| .37 |~-75
4/ | =37 =/t7 |22
#£2 | -37| =17} - 20
! 43 | -.37|~ /6]~ 2/

-3k




TABLE _7
TEST NO. /Q/% RUN No. _7
— ke NCOLN LAPORATORY . WODEL _SCANNER .

; WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _Mas /%2
‘ WIND SPEED 0MPH. . Sq Sqe Sqb
: NATURE OF TEST __ PRESSI/

MODEL COSRFIGURATION Y = /180° Q=i

’7‘3;0 Ce,.. ] Cr acp [1an | Cp Ic’ ac,
C |-.371 .8 |~/.23] 44 |—-371 .43 |-.80
o =321 .79 {416} 45 | -.22 ' -4] |~.78

13 1-2321.83 |~t20l 46 |-272]|-40 |~-.72
L 1-3721.80 |~f12]1 47 | -321-28 |--75
(2 1=-.32) .29 1-106) 48 |-.37 | .37 |~-7¢
2l |~-.38 | 72 1=[[0) 5] {=38|-]8 |-.52
23 |-.37 | 75 i-lyz]| S2 |-38 .1 |--4
| 25 1~-:37) 88 |-t.25]| 53 1 -.38]|-3¢ |--Z2
27 =37 86 |-/23)| S4 |—38)|.26 |--64
3/ |=371 .47 |-.B¢} 5§ |- 371:30 |-.62
t 32 1-38 | 45 1-f3) 56 | —37|-25 |-.42
; 33 |-.371-62 |-99 | £2 |-321-251—-.42
| 34 |-271 64 1-to1]| 58 |~-321.18 |-.55
35 1-372 1 .44 |-L-0!
|26 =37 ! .62 |- 79
37

64 =101

-.37
-.37 1 .58 |- .95
4) |-.381 .29 |-.¢67

4l 1--78

~35-
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LINC N LABIRATIORY
WRIGHT BROTHERS WIND TUNNEL, M.I.T.

TABLE _@8
TEST NO. /fg/5. RUN No. _&

UODEL _ ScoanvnVER
DATE _HAY /26&

WIKD SPEED 92 ey Sq Sqe Sqb

FATURE OF TEST _DPRLSSYRE DISTRIBLTION

MODEL CONFIGURATION _ gt x 2/2° Lo Z
KA
C |-38)| .63 |tot| 44 | ~-37| .¢9 |-/
n | =38 .7 |~412 | 45 | -37]| .56 |--23
/3 | —.38) .74 |-//2 | 44 |~ 38| .4/ |~-.72
/5 | -.38) .45 |-103 | #7 | —~.38| .27 |~-.65
/7 | —-38| .62 |~too| #£8 |-38)| /¢ |-.52
2/ | -38 99\-237| 7 | ~37| g2 |-/06
23 | ~38| .55 |-133| 52 |~ 37| .66 |-/ 03
25 |~38| 79 |-117| 53 |-37| .78 | -. 95|
27 | =38 I8 | -.96 T |-.37)| 53| -.920
3/ |-.371 200|137 JF |-.38 44|~ 82
32 | =38 .28|-136) I |--38| 29 \-¢7
33 |38 | . 95|-133] 57|-38]| .15|-53
34 |-38| .86 |-124]| o8| -98| .04 |~ 42
35| ~37 | .70 |-1.07
2 | ~98 )| .53 |- .9/
37 |-.38) .33 |~-.77
38 |~38! .2/ ]|-.59

L) | ~I37| .85 |~/ 22
#2 |- 37| .82 |-//9
423 | =37 | .77 |-1./4

-36~
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TABIE _9Q

TEST No. [@2/4 RUN No. _¢@
A INCOILN LABORATORY.  WODEL __SCANNER.

WRICHT BROTHERS WIND TUNNEL, M.I.T. DATE _May [9%2
WIND SPEED _920 MPH Sq Sqe Sqb
FATURE OF TEST __PALISURE DISTRIBUTION
MODEL COSFIGURATION Y= 240° Q=1
<rﬁp'.c_'zl¢dlfiﬂ_‘£3 4Cp r’m;m T C’p“” aCp
¢ |- | .01 |~-42]| 44 |--401 .64 |-(06
4 1-90 1 .17 | -57 )1 45 |~40 | .37 |~--77
12 1-40 ] -20 | ~-40 | 46 |-40 | -4 }-—.92
£ | -4 |-z |-291 47 | -4 | -8¢] .43
2 1-4 |-98! 572148 |-4 | -23)]-/8
2/ |- | 521-92] &) |-40) 92 |-)32
27 | =40 ] 44 1-4¢) 52 ' ~do | 93 |—/33
24 1-.41 | o2y | =p2 )| 53 |—--40] .8/ |-/2)
| 22 -4 1821 ‘4 54 |-40] .63 {~-103
3 -4 | B8 | ~129] 55 |—-.40) .37 |—=:77
32 |--40'1 .89 |-429) G4 |~40 ) .4 }-.5/
72 |-do | .79 |-£/9) $7 | -4/ 1 =498 | .97
34 |90 45 \~r05] S8 |-4 | —~221~-.19
A5 |~40 | .27 ' =47

| 3¢ |-4p| .07 | ~47

27 1=y 1=(9 | =22

28 |~4) =33 =08

4 =40 ) -99 112§

JZD “'ﬁ 49 :/ﬂ

| 42 1-40 1 .87 1-/27




TABLE _sp
TEST NO. /@45 RUN NO. _s2
LNCHN LABCERTORYy  _ MWODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED Q0 7. Sq

DATE 222y (262

Sqe

Sqb

FATURE OF TEST _PLESSURE Z2USTRIBY TION

NODEL CONFIGURATION __ (42 270° A= Z

75 B Reaz A% | 55 | Zepr Zf?uzg 4
C | -36|-28|-08) 44 | -3/ | .13 |~F¥
W | =35 -s3|—22| 45| ~33| .0/ |- 34
3 |-37|~0é|-3 | £& | ~35| -/ |—~24
/7| -37|-33|-o04| 47 | -S| ~.22|-./5
17 |\ =36 ~30 ~op| €8 | -/6]|-22| .00
2/ | ~3/ 20| =67 )| &7 | =22 .98\|-/20
23 | -5 | -~of| -3/ | 02 |~24| .94|~-//8
29 | -39 |~/7|-22]| I3 |-.27| .8/ |-L08
27| =37|—=28|-.02]| c4|-292| .é0|-.89
3/ |-.26) .39|-65| 55| -3/ 33| -~¢4
32| -28| .4/ |-69| 96 |--35| .03|-.38
33 |~3 | .33|-eé#| s7|-37|-.76]|--2/
3L |-.33| 2|~ 4| JB|=/8|-./18| ©
IS ~36|-./F |-.23

36 | ~392|-.22|-77

IF7| -32|-.35|~-04

38| ~29|-3r| ./

4 |- 23] .37|-.60

|42 | - 25 .53|-.78

4£3 |1 -28] .37|-.65

-38-




—— A

TABLE _y
TEST NO. /Q/5° RUN NO. _//

e VCOLN  LABORATORY = WODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE ___AMAY /942

WIND SPEED _90 A2PH Sq Sqe Sqb

NATURE OF TEST ___ PRESSURE DISTRIBUTION .
NODEL CONFIGURATION Y =30° Q=1L

C,
(2004 ACp A0y, | lounr |CFassa | 4Ce

| C | 74 1=.5¢ | 130 | 22 )| -78 \-409 )18/

:
:
i
:
F
3

12 1 -7 \-.4¢ |s22 | 96 |-4¢ |- .93 2
LS T V-.69 |/ 45 1 47 .95 i-88 | 142
I8 |-.¢62 1/).32 | 48
74 \-.35 1409 | 57 |-92 |-p22 | 249

B
NN
\

o7f "-A? /044 ;3 ‘9] °/ol7
74 |-.741148 | 58 |.83 |-109
'M -134 loi? _& ’ 6] ~{.0/

RRERR

77 1-Lo9) /)56 | B |.07 |-.82 1 -89
| 2L =104 179
77 |-.95 18 /.48
46 1-.91 11.32
47 |-84 1 457
@ {79 |-/.26412.05

| 42 | Ro \-214911.99
43 i 79 1-/4.4211.96

/2
| 2/

| 22

|25

27

/.

| 32 1 - : Jé

| 23 | .77 1-1.04])/.8/ 7 1.2t 1--871/,08
| J4

| I35

¢

| 37

/-




TABLE _[2
TEST No. /JQ/& RUN NO. _/2
_LINCOLN LABORATORY _ WODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE __MAY /%2

4 CF r‘°7vo. C,;""' c’u‘nn

No. ‘;nmr C,,w
c 1,941 .25 1 .19 | 42 | 94 | .72 | .22
17, 296 | 22 | - 2¢ ) 45 | -88 | -1/ ) 47
13 1.9% 1-73 V.23 1 4 | -8) 1|-722 1 .09
(£ 1.95 | .22 L2211 421 .1 0
/7 |94 | 74 | .20 | 48 | 65| .7 |-.06
| 2/ 198 | 73 | .25 | 4/ | 79 ) .72 | -05
22 1 .92 | .73\ .24 | 52 | ‘8o | 72 | .08
25 1.9 | .72 | .22 | 57 26 | 72 | -04
272 1.94 | .72 | .2/ S| 66 | 72 | =06 |

55

3¢

: I oLy e % d 229
' | 22 | 100 .72 | .28 | 431 .y 1-281
g 33 | 400y 23 V.22 | 571 .28 1 .y 1-23
| | 72 | <981 72 | .26 | gp | c22 | -7 |-.49
25 ) 9| 72 | .22

X |92 |72 1 .2
! 72 V- .72 | .19
! 28 | 87 1 .72 | .14
; £/ Lol 172 | .29
g 42 )\ [-00 | -7z | ‘28
43 | 98 | -72 | -2¢




TABLE /3
TEST NO. /0445 RUN NO. _/3
I NCOLN AABORATORY. . MODEL SCANNER
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _MAy [%&

WIND SPEED 92 MPH. Sa Sqe Sgb

NATURE OF TEST ___PRESSURE DISTRIBUTION
MODEL COGFIGURATION V=0 Q=7

3
N
3
»

) I
N eawr| onne

93 | =601 1.53 | 44
L1 .93 | =401 153 ) 45 | -85
94 | -89 1 £ 57 | 4¢ | -86
V4L |94 \—-52 1050 | 47 | -8¢
(7 | -43 |-.57 | 1oo | 48 | -85
| 2/ | -85 1 -¢60 | 1451 57 | 40 | -.57
22 | o0 | -572 ) [57]) 52 | 92 |~.5¢

ACp 17 Mo, lce

Frowy 4ce

PR
;
:

i;

-

J
lf;;

24 44 | ~56 1 1.00 | 52 | .45 |~-.55 |
22 | 99 {~56 | 155} J4 | 43 | -.53

J2 | 85 |—-.52 V1421 JL | 44 |—-53
| 72 | 46 \-g4 | jo2) 57 | 43 |-.54
F4 ) 99 =551 (354] 5B | 46 | -.54

kb kbR

N
N

:

A" 1 .00\ ~54 | 1.54

3¢ | 100

4/ | 83 | =357 | L.40

f2 | .83 |-571 1.40

| 45183 |-.55] 138

A-




TEST NO. 4225 RUN NO, 44

_LNCOLN LABORATORY MODEL _ScawneR
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE 24y /2632
WIND SPEED _@Q M/F_ Sq Sqe Sqb

NATURE OF TEST Z2RLSIUNE DPISTS/BUTION
MODEL CONFIGURATION _ = 32 ° L=TC

NO. zruvr a_gk ch’ 7; a,}”m );alk Aé-;
(44 4| ~76 | 170 | 4 | 97| -~73]| L72
7 | 8|\ -74) 470 45| .92 |-72]| /¢4
/13| 96 -75| 171 | #& | 85| -~72|157
/5| 96 |-74) 70| #£7 | .77 | ~73 | 150
/77 | 92| ~74| /68| #8 | .68 | -72]| /40
2/ | 98| =74|/72]| 57| .82 -73|/5%
23| . 98|-74 /72| 52| .83 |~ 73| 150
25| 96| ~74| /170 53| .8/ | -73]| 154
27 . 92| -74| L8| SA| .72 |-~ 73| 145
3 |\ ror | -7 1785 SU| .6s | - 72 /33
32 |/01 | =73 174 ¢ | o0 | ~72| /22
33 oo \~73| 1.73| &7 | .35 | -~72]| /.07

SL | 92|\ ~73{ /72| 98| .27\~-7/]| .28
35| . e7r1-73V7.70
S | . 24|\ =-72] /167
37| .22 |-73|17.¢7

38| .83 ~73|/ 6/

AL) V102|773, 75
o2 | 102 | =73 )| /175

A3 | Lo0 | -~ 73} /73

b2~




TABLE 44
TEST NO. £Q/S" RUN No. 44

— LINCOLN [ABORATORY WODEL _SCANNES

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _MAY [9%42
WIND SPEED _90 MPH Sq Sqe 5qo
NATURE OF TEST _ FARLSSURE DISTRIBUTION

MODEL CONFPIGURATION Y=60° Q=IT

7ar» |{C [~ [ (<]
! "o | “Poranr] Fresn| 4Ce !r”No- ‘eamr| Reae 2%

| C 73 1~.¢0 | (43 | 44 | 76 |~y.25} 2.
y7) 728 1= 36\ Jop) | 45 | 74 1-).14] .88
12 | .75 1 -3¢ | /1.1 46 | .67 |-1.04] 1.9
T | .75 |-481/23 | 47 | .54 :-.971 [.53]
17 | .74 |-221)./8 | 48 | 44 |~-.9 | |.34
21 | 73 |-3¢4)107 | 5/ | .88 |-120| 2.08
23 | .74 | -34 1108 | 52 | 87 |-1-22] 2-04
25 | 77 =31 | lo¢ | 53 | 8% |-1.28] 2.12
| 22 1 .72 1-.43 |16 | 54 | B4 \-127] 2.4 ]
2 1 .73 |-4¢ /49 | S5

| 74 |-.52 1226 | 5¢ | .50 1-103] .53
231 75 |-g2 1429 | 57| .28 |-.921 (48
34 1.94 -7 | .70 i .07 - g5 .92
L 25| .72 |-/ /,7?
3¢ | .7 1=4p31 |74
| F7 1 .49 |-100] /.49
28 | 46 1-.89 | 155
4/ ) .77 1=119 {19

42 | 76 1-1.181 /.94
47 | .77 |-1.24| 2.0

43~

o

e o s, e v
- -y W RS b Sty s



TABLE _/4

TEST NO. f2/%. RUN NO. /76
LINLOLY L ABPKLPTIRY. MODEL _ScowwvER

i WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Ay /262
WIND SPEED 92 AP#_ Sq Sqo Sgb

NATURE OF TEST _ DRrs Soml D ISTIRIBY TION
; MODEL CONFIGURATION L= 90" 2 TV

rz; %m a’i&'ﬂk AG 7;!”': Z;:loﬂf a&fd& 46-;
e | =23 -v | =32 | 44 | =28 .32 =60
/W | =~V -pd | =37 | T | ~29 | /8 |~ 47
= /3 | —~A/ O |=F | 46 | ~33 g | =33
/5 |~ |—28 | =15 | 47 | =38|-.20|~/8
/7 | ~42 -2/ | =2/ g8 | =4/ | - 34|\ = 07
2 | =37 o7 |~44 | o7 | =30 .98|-/24
23 |~ 37| 06 | =43 | S22 | =292 L o0 |-/ 29
25 | ~38 |-~/ | =37 53 | -~67| .88 |-/F5
27 |~ 43|22 |~2/ | o4 | -26]| 679 |-.95
3 | ~3E| AT |77 ST | 28| #0 |-¢8
32 | ~23 .48 |- 8/ 56 | ~32)| .08 |- 40
33 | =3 | 42 | -73| 67 |-37| =/¢ |- 2/
SL V=37 33 |-64) 58 |—~4/ | =28|~/3
35| =33 .04 | =37
g |~ 37 |- 08 |~.29
37 | -#/ |=33 |~o8
38 |- 43|~ 42 |- 0/
A4/ | ~37)] .6/ |- 92
H42 |- 29| .o#]| - 93
A3 | ~28) &3 |~ 8/

Lk

-



L
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TASLE 22
TEST NO. JQ/f RUN No. _/7Z
—dINCOUN  LAPRRATORY . MODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _MAy /942

WIND SPEED __Q0 MPH Sq Sqe )

MODEL CONFIGURATION Y = l20° Q=17

NATURE OF TEST PRESSURE DISTRISUTION

ﬁ.:a. c;Ronr‘ c&_‘!ﬁ JCP lr"%. C’Fhﬂr Cp"‘. AC,
C l-.221 .09 |-.5) | 44 |=.41 .72 |-1.28
g =47 1 .23 |-4¢2 )28 |~.4 |.46 |- -87
[2_1-.4 30 |=.72 | 46 |-.4] }./8 |-~.59
/5 1-.42 O =421 47 |- 42 \mo7 |-25
[7 _1=.41 1-09 |-.32 |48 |-.4 ~3] 1=/
| 2/ =4 | 58 =99 | 57 \-.4) 1.39 |-)F0
(22 -4 | .57 |-.98]| 52 (-4 |.97 |-/3¢
25 1-4 | .35 -7 | 53 |—-4 |-84 |-LZF
| 272 1~-42 V-2 |~.30| 54 |-4 |.69 |-//o
2 =4 | 9 =131 557 |-4 |42 |-.8¢]
| 32 1-41 | 93 |-)34) 56 (-4 |./8 |-.59
22 -4 | 86 |-f27) 57 |- |=0] |-.74
| F¢2 1 -4 723 1-114]1 S8 |-.42 |~.2¢ |-./6 |
| 3 1-.4 | -39 -8
3¢ -4 | .16 |--57

37 |-42 |-22 |-.20

38 1-.42 | ~.49 |+.01

4/ |-.4/ <97 |-4.38

42 | -4 Lot |=~14]

47 1-4 | .90 1~/3/




4
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TABLE _/8
TEST NO. 45 RUN No. _¢«8
I COht LABORATORY.

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

DATE AZRY [L2é2

WIND SPEED 90 ~7724. Sq Sqe Sqb
NATURE OF TEST _CRASSURE DISTRIBYTION
MODEL CONFIGURATION & =r50° &= IE
% 5’7&&:» Frene| 2o | T C"F'/\’OIVI' Prene| A G
C | ~3| .e3|- 99| 44 | -37| .72 |-109
/y ~3L| .74 |-408| 45 | -38)| .59 |-.97
/3 ~37| 76 |-/413| 46 | =38 A | =72
/5 | =38 .43 |20 | 47 | =38! g«4|-62
/7| ~38| .62 1-1.00| £8 | ~38| .08 |-.46
2/ | =357 .27 |-/432) S/ | ~36| .65 |~10/
23 | =37 .97\-/34| 52| =32 .é4|-.9¢
25| ~38| .80|-478| 53 |=37]| .60 |- 97
27 | =38 47 |-.85 o¢|~37| .5/ |- 88
3/ | ~35| .96 |-/31| ST | =38 g5 |- 83
32 | ~37| .992|-134| g6 | -38| 32| -¢58
I3 |~ 37| 94| ~-13/) T7} ~38| r5|—-53
34| ~37) ggl|-125| 8| ~38| o |-38
35| =38 .73|-1//
S6 |~38| .go5|-.93
37 | ~38| .27 |-. 65
38| -.23| .72 |-. o0
4/ | ~. 35| .80 |-/15
L2 |-. 36| .80 |-1./¢6
3 |35 | 78 |-//4

<46




-

NN ORI vy,

TABLE _/9
TEST NO. _/Q/& RUN No. _/9
— LINCOIN LABORATORY  WMODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE M4y /962
WIND SPEED _90 MPH . Sq Sqe Sqt

NATURE OF TEST __ PAESSURE DISIA/AUIION

NODEL COSFIGURATION Y=182° Q=IC

70, oomontt “ene] 22 | 72501 % pong] “ogae| 2o
C

-.35 -yl 44 1-3¢ | 4 |-7

36
M 1=--32 ) .60 |-.93 | 45 |35 43 |-.78
13 |=-3¢6 )| .69 |-1oF | 46 |~35| .40 |-.75
ST =35 | .72 |~10721 47 =35} 49 |~-.75
/17 |- 62 |-.971 48 |-.36 | .30 |-.6¢
21 |--34 .59 |-.93 | 51 {-.36 ) .y |-.47
23 |--36 1 .47 |-99 | 52 |-.37 | .29 |-.4¢ |

25 |-35r .86 |-121 | 53 |-.3¢ | .26 |-.42
272 \--351.723 1~-]98) 54 |-.36 | .25 |-4]
3) |-341.949 {--78] 55 |-.3% | -34 1-.70 ]
L. 32 {--36 |.53 |-.891 % |-.3¢ | -24 |-.02
33 1-351.68 |-Lo3)| 57 1-36 ) -3 |-47]
34 1-.351| .68 | -103] 58 |-.36 ] 10 |~--46]
| 25 | =35} .70 |-].05
| 36 | =35 | .62 |-.97
272 =35 1.4¢ |-.8]
38 1-.26 | .43 | -.-84
4] |--25 | .26 -4/
42 | =3 | .34 |-.70
43 1--351 -39 |-.7¢

47-




B s

TABLE _20
TEST NO. _/g/5 RUN No. _22

LI DDLN £ BBIRCATIRY HMODEL __Scanver

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED 2 /7°4.
NATURE OF TEST _PRESSLOE DISTLIZYTION

Sq

DATE _/28) /P42

Sqe _

Sqdb

MODEL CONFIGURATION __ & = 2/2° X I7~
A AR ANA D
C | ~37| 26 |- 63| 44 | =36| /¢ | ~ 25
V/4 «3| 4T |-57| #F | -3 -15 |~ 22
73| —37| s0o|-~47| €6 | ~37| =03 |- 3¢
/5| =38 27| ~63| L7 | -37| .4 |~ 38
2| -a7| g7l-7¢| 28 |-.37| ./7 |- 5%
2 | =37 |-0o5|~32 ]| g7 |=37|-25|~-./2
23 | =37|-.03|-34| 72 | =37 - 24]|-./3
25| -3¢ .12|-48| 53| -.3¢|-.22(-./4
27| -37| .3/|-€68| 54 |-3¢|~12|-/7
3 | -3¢|l- N |-25| g5 |=37|-r8|-.79
32| =372{-/21-25| o6 | -37| ~04|-.33
33 |-~36|-73|-23| o7 |-38|-05)|-33
32|=36| -~/ |-25| o8 |-37]| .05 |- #2
35 \|~3¢6 | =06 ]| 302
36 |- 37| .o4|-#/
37 |=37 /7|~ 54
38 |-.37| -34|- 7
L | -36|-r79 |-77
#2 |~ 37| —~22|-./5
43 |~3¢ |-/91-./7

~48-




TABLE _2/
TEST NO. _[Q/4 RUN No. _2/
ke NCOLN LABORATORY. . WODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED __20 4124 S

DATE _MAY (942

Sqe

S¢b

NATURE OF TEST ERESSURE DISTRIBUTION

MODEL CONFIGURATION Y= 220° Q=17
. c&mffgﬁp ACp | T el Baunr hunae acp
| C 1-.40 §-.3) | ~09} 44 |-.43 1-.4¢ | .03
Ll {--40 1-.3¢6 | ~0¢]) 45 |-:4 |--49 | .03 |
L3 1--4) |-.4¢ 051 44 |-.40 |-.43 1 .03
25 1 =4/ |=-.52 JI L 47 =049 1~ -5 A
12 \-4q) \-.44 | .02 | 48 |-.39 |--44 | -23
| 2L |-.4] |-.49 08 | 5 (-4, |- 44| —02
| 22 | -4z |~ 52 gl 4 52 =48 - 44 | -0, |
| 25 | =4 |- J4 | 52 |-.45 |~. 4 2
| 27 | -.40 |-.55 | J5 | 52 |-.4¢ |--45 | .o
3y V-2 |-gf | 04 | Sel-g2)-.471 .0/

| 32 |-42 |-46 |05 | g2 |~9/ |-y | o
| 77 gz l=47 ) 05 | 47 |-.391-.55) /¢
| J4 | -42 |~ 5 ! .09 | 58 |-.39 |-.22 {-/2
| 35 -4 1=53 1 .12

| 24 =40 \~.52 1 ./2

| 37 |- 40 |-.53 | .03

| I8 |--39 |-.09 | ~.30

4] 1-44 1~-.44]1 o

| 42 |-.44 |-.4¢ 0

| 47 -4 1-451 .0]




o

TABLE _22.
TEST NO. /Z/&. RUN NO. 22

LINGTLN LABORATORY

WRIGHT BROTHERS WIND TUNNEL, M.X.%T.

MODEL _ScaawaR
DATE Ay /262

WIND SPEED .22 _/7FPK. Sq Sqe __ Sqb

NATURE OF TEST __PRESSURE DISTRIBYT/ION

L4

MODEL COAFIGURATION = 2

7% | G |G- 7.5 |Ca
y. 7 4 2Rony 4’4& Aé,', NP, ';Rnr ';tlk AC:'

VA ~ 36} ~43| o7 | 44

o4 |~ 24) .28

/ ~ 7| =3 SL| 40

- /0\|-.28) ./8

/3 | -23|-32| .42 | 4o

~.25~35| .10

15 | =29 |- 23|-.06| 47

- 32| =38 .04

17 | =34~ 24|-.70 | 48

- 29| = 24| -.05

2/ ~/f "’.25 .40 67

-02\-.22) .20

23 | =02|-27) .25 52

—002 . 24 022

25 |-25|-.3¢1 ./# | 53

~02|-.27| .25

27 |-.341-.32| ~. 02| o

- 07|~ 24 17

3/ 3/ 1-.23| .s#| 55

~/6 | -28) ./1Z2

32| .27{-.24| .5/| S@o

“023 ’.3‘ °ﬂ£

33| .16 |~ 24| 40} S7

~-.33|~-.3¢| .03

34| 03|-.25| .28 58

- 29\-.26| -.03

35 | = /4| =-33]| .79

36 |~,28|-.37| .09

37| ~.331-.29|-.04

38 |- 92|-.15|-.17

£/ A8 1. 23| .4/

42 0/8 "’.2{ -43

43 M2)-.26) .38

-50-




TABIE _223

TEST No. JQ/4 RUN No. 23
—LiNCoLN LABORATORY . WODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _MAY /962

WIND SPEED 90 MPH Sa Sqe )

MODEL COHFIGURATION Y=300° Q=17

F’ ————
TAR [«] Cc c TAp c C
%o | “Beansl “otgan] 2 | o | *rnon| “"agas) 2°*

 C 1.24 |- 531 L2727 44 P -3¢ | -85 |
g V.72 1~42 | (44| 45 } - 33 | =661 -99
12 1.73 |-47 V12008 4, } .79 | =681 107,
L5 | .74 V-.43 | (47| 47 | 47 }-:70 | /.17
74 =41} 445 | 48 | 5T | ~-72] J.3 |
b4 |51 | 4y | S 1 ~-09 =44 | .35 |
66 V=52 | 448 | S2 | =07 =47 | -38
| 67 1-.39 | J26| 52 |-—.[0 {-.50 | .40 |
LN -45) J6 | S | -yd | -56 | .42
L0 1-47 | .97\ sfr -~ 141 ~-48] .5¢
52 =47 ) 200 | HZ =g | —68] .67
153 |-42 | Lozl 457 | .09 |-681 77
54 \=-55 1 09}t 58 | 34\~ U | [-0F
59 |-641 [.23
é/ =681 [.29
65 | =69 ] (.34
270 |- | [4¢
L7 1 =471 .74
| .24
22

-.49 1 .78
-#)| .72




TABLE _24

TEST NO. /044 RUN No. 24
e INCOLN LABORATORY . WODEL _SCanNgm
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE _MAYy /942

WIND SPEED _90 MPH Sq Sqe Sqt

NATURE OF TEST __ PRESTURE  DISTRIBUTION
NODEL COHFIGURATION Y =.220° Q=1

TA (o] c 2 c [»)
50- ;nam 7':.« acp 7:'"110. ;nmr s AcP

C 194 | =721 164 ) 44 ) .51 |—42 | L
/L QU N =V Lb2) 45 ) 059 | =5 | /.24
12 1:92 \-u /63 ) 44 | .65 | —.67]/.32 ]
1L ] .92 |~72 | 162 ) 42 | .70 | -.70 | (.40
/12 1 .93 |-z i /lé4 | 44 )| 78 | —=. U 44?
2, ) 8] \-69 1 [.56 ] Sy | .02 |~55] 60
| 27 | 87 1 —~¢9 | L5¢) 52 | .02 | =57 -6/
20 ) .88 1 -9 4572 53 ) .08 | =58 | 44|
221 :92 {—.u it o3| se | .08 | -6 | .65
2/ 72 | =43 | 136 S0 | =631 .23
| F2 | 7xr i~y |Vt ) SE | /B |-l | B¢
22 | 76 { =63 | /39| 57 | ‘25 | —-.48) .93
T4 | .78 [ -84 [ 42 SB | 4 | —69 1 Lf2
| P54 8 |~.42 ] [.49
| J6 | 85 | -9 1.54
37 1.8 =721 [léo
| 38 | 9 =731 (.64
4] | 48 | -6/ | [.e9
42 | 48 | —.40] [.08
47 | 48 | = &) (.03

~52a




raade 2 LI PO

TABLE 2%
TEST NO. JQ]5  RUN NOo. _

SeltCOLN LADORATORY

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED SO0men
NATURE OF TEST _O+=0°
MODEL CONFIGURATION MRES

MODEL SCANNER

DATE Nevempen 196!
5q 101.704 Sqc 294.26 ctqv 254.26

v Co C‘ Cy { Cz Cm Cn Rvn N2
0 | 1.478|-.020|-025 |-.0i2 ]| 002 |~.005 | 5
I5 |1.450]|-025]|-438|-0i2| 005 |-.026 | 6
30 |1.274 |-.025 |-.818|-.009| 004 |-045| 9
45 | .9971-.024 |-1.077|-006 | .co4 |-.055] 10
60 | 730 |-.008 |-1.141 |-.027| .0I1 |-.073}| 13
75 | 419 ] .05 |-.711 |-.013 | .007 | 064 | 14
90 | .259| .023| .1ug |-.005} .003| .23} 17
105 | .340 | .015 | .183| 000 | 000 | .l02 | 20
120 | 46!} o010 | .44 .002| .00l | 140 | 2]
135 | .624| .00 | ,189; .003| .003!| .139| 24
150 | .756 | oo00| .s0| .001]| .005| .107 | 25
165 | .833|-.004} .5 |{-.003}{ .011 | .058 | 28
180 | .919{-.013 | -.002{-.009} 015 |-.004 | 29
195 .836|-.013 |-.128{-.0l1 | 015 |-.065]| 52
210 | 74| ooo |-.225|-.014 | .008|-.113 | 49
225| .61l | 000 |-.197|-.014 | ,004 |{~.142 | 48
240 | .439| .0i10 |-.150|-.012 | .00) |=.137 | 45
255 | .329] .020|-.199]-.009| 000 |-.096| 44
270 | .258] .0/0 |-.024| .002] .003 |-.120, 4|
285 | 456| .ois| .79?| .003| .002|-.048] 40
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TABLE _24
TEST NO. JOIS RUN No.

JaNCC N LARORATORY. MODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Novgmaer 1961
WIND SPEED SQmew _ Sq (0L704 Sqoc 254.26  Sqb 254,26
NATURE OF TEST _@=0°
MODEL CONFIGURATION ___MRFES

W Co Ce Cy | Cs Cm | Cn |Reni2
300 | 755 | .014 |1.117 |.012 | .006 | .074 |37
315 |1.032|-.014 |1.018 |-.010 {-.,002} .053 | 36
330 | 1.301 |-,025 | .762|-.012] 000} .014 | 33
345 | 1.454{-.020] .386|-.012 | ,003| .023 | 32
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TABLE _27
TEST No. (@15 RuN No.

duincoLn LABORATORY

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
JIND SPEED Q0men Sq 101,704 Sqc 254.26 Squ 294.26
NATURE OF TEST _@ = 20°

MODEL COHFIGURATION _MPRFS

MODEL QCANNER
DATE Novgmaeg 196]

RV Co C. Cy l Cs Cm Cn [RowN%
o | 139 |-.571 |-.024 |-.010 |-062 |-002 | 53
IS ]11.332)-566({-.199 | 000|-.06! [-022 | 56
30 | 1153 |-.56] |-.808]| .010 |-050 |-.036 | 57
45 | .946|-.519 |-.935| .013 |-c53 [-.052] 60
60 | .695]|-448|-1.047| 016 |-.039 |-.056 | 6]
75 | 403|-.216 |- 575 .004| o021 | .072| 64
90- | .251]| .049| .114|-.008| 035 .111 | 65
105 | .333| .089| .187|-.007 | 026 .095| 68
120 | 455, .093! .136 |-.007 | 044 | .130 | 69
135 | .589] .17 | .166]-.006| 053] 127 | 72
150 | .696] .i33| .i158|-.007]| 060| .097| 73
165 | 813 .159| .093|-.009| 066 | .053| 76
180 | .873| .168| 000|-.009| .067 |-.006| 77
195 | 811 | .155 |~ .100|-.009| .067 |- 059 80
210 | .680| .137]- 156 |-.006 | .060 |-.102 | 81
225( .561| .07|-.153|-.008, 05z |-.126 | 84
240 | .433| .089|-.129|-.005| .042 |~.123 o]
2535 | .314] .089]|-.200|-.004| .016 |-,086] 88
270 .25!| .025/-.029{-.00/] .035 [-.1l1 ! 89
285) A31|-.251| .667]|-.0i7] .0/ |~.034] 92




TABLE 2g
TEST NO. 0|5 RUN NO, _____
LUNcrLN LABORATORY MODEL _SCANNER
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Novgmpgz 196!
wIND SPEED JOmMeH _ Sq 10).704 Sqc 254.26_ Sqb 25426
NATURE OF TEST _©»20°
MODEL COHFIGURATION __ M RFS

A\ Co C. (:y Cye C o Cn |RenNE
300 | .733 |-426 | 1.005 | ~-.018 |-051 |.067 | 93
315 | .963|-.500| .91l |~-.030|~053 | .048 | 96
330 1 1473 |-.331 | .698|-.028|-.053 | 036 | 97
345 | 1.3461-.556] .35) [-.020|-0358 020 ] 100
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TEST NO. .LQ.LL; RUN 10, P
CLiNCOLN-LABORATORY. .. . . . MODEL _Scanni

WRIGHT BROTHERS WIND TUNMEL, M.1.%.  DATE j

54001704 5q6 254.26_ 54 25426

NATURE-OF TEST _ 0040 o

‘MODEL coiFtsvaaTioNn _ _MRES.

[Rennd
101

T Ak = — = = —




TSRS R

e

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED QQmew. .. Sq LOL704 Sqo 234.26 Sb 254.26.

FATURE oF TEST __0+40°

MODEL CONFIGURATION MAES

v |G e, 1 ¢ | Ci] g

Riw Nf}

300 | .574 |-.682 | :659 |-.046

_.010

14/

3i8 | 861 |=.91i | .686 |-.058

045

144

330 | 960|911 | 498-.038

o .631

145

[}

345 | 1078|-:996] 270 | 025

016

148

K 2 I -
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TABLE _3)
TEST NO. 1QI5 RUN NO,

LaincoLn LABORATORY

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED 9Qmen __ Sq (01204 Sqo 25426 Sqb 25420

NATURE OF TEST __©=60°

MODEL SCANNER .
DATE NovemogcR 196/

MODEL COSFIGURATION MRBES
v C»p C. Cy Cq Cm Cn |Rumne
O |.793 | - {-~.01 |-.005 |-.173 | 000 | i4y
15 | 728 |-1.093|~.167 | .008 |-.153 |-.016 | 152
30 | .646]- .977|-.272| .021 |-.07 |-.014 | 153
45 | .53] |- .785]|-'.303| .032|-.044| .008| 156
60 | .394 |- .519|-.248| .026| ,029| .040 ] 157
75 290~ 197|-.102| .008| 075 | .065 | |60
90 | .256] .us| .o0el|-.015]| 079 | .065| 16/
105 | 325] J3I5]| .140{-.024]| .077 | .063 | 164
120 | .352| .207| .072]|-.010| .066 | .054 | 165
135 | 378 | .149! .0l6|-.013; .077 | .050 | 168
150 | A05| .154]| .004|-.006| .095 | .042 | 169
165 | A421| .59{- .001]-.,005} .105 | .021 | 172
180 | 418 | .163]-.006|-.005| .106 | .00] | 173
195 | 414 | .54|-.001|-.004| .04 |-.024 | 176
210 | .398| .36] 000|-.004| .093 |-,042 | 177
225| .371| .141}-.040{-.001 | .073 |-.050 | 180
24C 340f .207/-.083 | .002]| .063 |- 052 | 18]
255 J08] .280|° 133 | .012]| .078 |-.06! | 184
270 | .248| ,064|-.034|-.001| .078 |-.062; 185
285| .300]- .2e6!| .i129 |-.027] .070 i- O62| 188
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TABLE Ja_
TEST NO. 1015  RUN No.

Lincorn LABORATQRY MODEL _ScANNgR

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Novgmarr 196]
WIND SPEED QOmey _ Sq Q1704 Sqc 254,26 Sqb 254.26
NATURE OF TEST __0°60°

MODEL CONFIGURATION MRES

L4 Cop Ce Cy o4 Com Cn [RennNe
300 |.408 |-.580] .255 |-.039}| .017 |-.035 | 189
315 |.549 | -.808]| .286 |-.043 |-.054 [-.005] )92
330 | .655 | -.991] .246 |-.032 |-.15 .0l4 ] 193
345 | .738 |{~1.103| .14] }|-.015 |-.I51 016 | 196
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LvcoLn lanenarogy

TMBL: 32
TEST NO. _JQ/4. RUN NO.

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

wiND SPEED QQmen _ Sq 101.704 Sqe 254.26 sqp 254.26

MODEL SCANNER
DATE Nevsmsse (961

NATURE OF TEST ___ O+ 80°
MODEL COHFIGURATION MRES
v || C | ¢yl ce] Cn| Cu [Ronns
(o] 326 | -433 | -.005|-.006] .043 |-00! | 197
15 | 342 {-4!3 |-.01 |-003! ,050| .008} 200
30 | .3421-349]-.014 {-002] .060| .017 | 201
45 | .322| -.236|-.006| 000 | .u73; .027| 204
60 | 294 |-.138| .004| 000 | .088] .035 | 205
75 | .274 | -.c058| .007|-.005| .092 | .038 | 208
90 | .242 | 23| .026 {013 | .095 | .036 | 209
105 .274 | .216| .028|-.018 | .092 | .034 | 212
120} 30¢ | .285| .023}|-.019| .083 | 032 | 213
150' 090 .339| .001 |-.008} .070 | .020 | 216
180 .305) .2901-.004{-002| .06C| 00O | 217
210 | .334| .334|-.008| .003! .073 | -.020| 220
240| .299 | .266 {-.022] .013| .083}|-.033]| 22!
270 | .234| .084{-0/14 | .003| .093|-.035]| 224
300 .243}-.162 | -.006 |-.015 | .083|~-.037 | 225

TR AT Yty
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TABLE 34
TEST NO. [@/F _ RUN No.

LincoLN L ABORATORY

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

MODEL ScAnNER
DATE NovempER [196]

wIND SPEED _90mPH__ Sq 101704  Sqc 25426 sqo 25426
NATURE OF TEST 0°0°
MODEL COSFIGURATION __MRF
L4 Co C. Cy Ce Cn Cn |RunN:
O |1080}|-.20!1 |- 042 |-.006 | -.047 |~006 1
15 932 1-.238 |-.249 | .007 |-.045 |-001 | 253
30 | .807|-.159 |-.383| .019 |-.032 ; .OI14 | 256
45 | .668|-097 |-408]| 021 |-.vij | .05 | 257
60 | .500{-029|-300| .010 | .008] .10l | 260
75 | 37! | oco|-.136 | .0OI | .006 | .109 | 261
90 | .276| 025| .048|-.002| .007 | .079 | 264
105} .382] 044 | .11l {~006| 010 | .10l | 265
120 | 48] 066 | .135|-010| 012 | 119 | 268
135 | .654| 080} .120 |-.0i14 | .007] .122 | 269
150 | 714 | .083| 097 |-.014 | .003|.099 | 272
165 | .820| .096| .050 |-.01 002]|.055 | 273
180 | .855| .086{~.023 |-.005| .00! |-.001 | 276
195 | .800| .083 (-.086 |-.002| .004 |-056 | 277
210 | 687| 071 |-.126 | .002| .005{-.099 | 280
225 | .583] .062 [-.146 | .002| .006 |-.120 | 28]
240 | 439| .047 |-.140 | 000| .009 |-.116 | 284
255 | 358} .030 |-.113 |-.001| 006 |-.100 | 285
270 269| 0!5 |-017 |-.002| 008 |-.078 | 288
285| .389]|-025| .197 [~.013 | .00 [-.13 | 289
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TALLE _35
TEST NO. IOI§ RUN XNO.
_LINCOLN LABORATORY

WRIGHT BROTHERS WIND TUNNEL, M.IX.T.

MODEL SCANNER

DATE NovempgA 196]

wIND SPEED _9O0mpH  sq 101704 Sqc 254.26_ ¢ 254.26
NATURE OF TesT __ ©=0°

MODEL CORFIGURATION _ M RF

Vg Co» C., Cy l C: C-m C» Row N®
300 | — |-.056|.34! |~026| .006 |-.093 | 292
315 701 |-.124 | 404 |- 034 |-.057 |~.050 | 293
330 | .B23|-.163 | .334 |-030 |-.040 |-.02] | 296
345 | .950(-.196 | .169 |-.020 |- 045 |-.0l0 | 297
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Lincopny L asorazory
WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED 90maw Sq 101.704 Sqoc 254.26_ Sqb 254,26
NATURE OF TEST _@= 20°

TABLE
TEST No. [Ol5__ RUN No.

—sdbn

MODEL §cnmun
DATE Novemegs 96]

MODEL COAFIGURATION MRF
v Co C. Cy Ca Cm Cn [Ronns
0 8731-4351-032|-.009 |-055 |-.005 | 300
15 | .824|-410 |-.198 | .012 |-045 | .007 | 301
30 | .758|-350|-.311 | .0% |-.022 | .027 | 304
45 | .656|-.244 |-.285] .020] .012 | .064 | 305
60 | 478 |-.117 {-.209| .010| .035 | .096 | 308
75 J63 {-.034 |-.104 | .002| o35 | .098 | 309
90 | .27/ | .044| .032]-.003] 028 | .071 | 312
105 | .363]| .06+| .094|-.008| 036 | .09] | 3I5
120 | 465] .112 | .103 |-.011 | 042 | .105 | 316
135 | .570| .133 | .097. 4 .047 | 105 | 317
150 | .686| 150 .081 4| .054 |.09) | 320
165 ; .729| .55 | 035} .11 |.0589].051 | 321
180 | 756 .146 |-.015 |-.009]| .058 |-.001 | 324
195 | 713 | .142 {-.063 |~ .003 .058 |~.051 325
2i0| .665| .133 |-.103 |~-.001}| 055 |-.090 | 328
225] 545 .120|-112 | 000| .45 |-.104 | 329
240| A440] .098|-.111 | 000 | .039 |-.102 | 332
255] 341 | .066|~.102.1 000, 033 |-.087 | 333
270 267 .010]~.016]-.002} .026 |-.072 | 326
285| 381 |-.079{ .146 |-.017 ] .038 |-.102 | 337
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TACLE _37
TEST NO. (OIS RUN No.

LincoLn LABCRATORY
WRIGHT BROTHERS WIND TUNNEL, M.I.T.

NATURE OF TEST _6:20°

HODEL _SCANNER
DATE NovgmBsgeR 196)
WIND SPEED 90men Sq 101.704_Sqec 254.2€ _Sch 254.26

MODEL CONFIGURATION MRF

v | |l ol 1| Cul Co [Ruvie
300 | .499 |-.I154 | .238|-.023 | .031 |{-092 | 340
315 | .415 |-.257 | .294 |-.037 | .005 |-059 | 34I
330 | .776 |-.363 | .275 |-.039 |-.048 |-.030 | 344
345 | .833|-.405| .144 |-.028|-.046 |-.016 | 345
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JalNCOLN LABORATORY
WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED 90mes

TABLE _38
TEST No. (O(8  RUN No.

DATE Novgmpgg (96|
Sq 101.704 Sqe 554.26 Sqb 2._24.26

NATURE OF TEST __© = 40°
MODEL CORFIGURATION MRF

v Co | Co | Cy | Ca| Cm | Cn |RuwN®
o 677 |-452 |-.028 {~008 |-.005 |~.004 |48
15 |.653{-416 |-.097 | .007 | .003 | .015 | 349
30 | .595{-.329|-.133 | .0i18 | .024 | .039 | 352
45 | .534 |-.234 |- 144 | .017 | .04S | .066 | 353
60 | 445 |-.128 {-.us | .007] .056 | .081 | 356
75 | .341 |-.044 |-.058 |-.000 | .056 | .075 | 357
90 | .274 | .049| .030 |-.004| .04 | .059 | 360
105 | .350} .113 | .057 |-.009] .054| .072 | 36!
120 | 443] 152 | .063 |-.011 | .063 | .082 | 364
135 | 510 ] 163 | .0e7 |-.010] .076 | .079 | 365
150 | .557| .1e8 | .040 |- 011 | .080] .06] 368
165 | .605| .173 | 025 |-.009| .09/ | .034 | 369
180 | .629! .177 |-.007 |- .006| .09 | 000 | 372
195 | .596] .164 |-.038 |-.005| .091 |-.036 | 373
210 | 551 .155 |-.050|-.003]| .081 | — | 376
225| 499 .144 |-.073 |-.002| 873 |-.077 | 377
240 | 425 .|28|-.074| .002| .060 |-.08] | 380 |
255 | 333| .079|-.059]| ooo | .05! |{-.069 | 381
270 | .269| .025|-.012 |-003 | .04! |-.059| 374
285 | .360|-.093| .090 |-.012 | .060 |-.082 | 385




TABLE _39
TEST NO. QIS RUN No.

Je!NCOLN LABORATORY

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED 9Q0meu Sq 101,204 Sqc Z54.26  51b 234.26

MODEL _SCANNER

DATE Novemsca |96]

Caalaeddoit 2o o L L
‘
s
'

NATURE OF TEST ___©340°

MODEL COSFIGURATION MREF

V Co C‘,T oy Cis Cm Cn |Ron N*

300 |.460 |~.172 | .136 |-C221.062 |{-.083]|388

315 | .554|-.259].147 |-.030:.051 |-.065| 389

330 | .611 |-.348 | .114 |-.032]| .025 |-.04| | 392

345 | .664 |-.429| .05z |-.025; oco |-.023| 393
-67-
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TEST NO. J2/4. RUN NO.

TABLE _40

LINCOLN. __LABORATORY _ WODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED _20 MPH. Sq [O0LZ0% Sqc 25426 Scb 25426

DATE NOUEMBER (9]

NATURE OF TEST C=60°
MODEL COHFIGURATION _ME~F
¥ CaD <3L CZY 2 Coe | Cm '7%%.
Q | 467 |—243 )| 009 |-.008) 969 |.002 | 39
[5 |- 438 |~2I15]|~0/6 | .000|. 062 | .0/é
| 30 |- 430 |~.[92 |~015|.006 | 060} .030 | 400
45 | 405|136 ~-015)|-007 | 064 | .0%3| £0; |
60 | .35 |—mo70\ 022 002 04/ |.052 ] 404
75 1298 |—o0i0 | =00 |—002]| -060 |.046 | 405
9 |.2725 | .c5¢| o015 |=g08)| 051 | 04/ 408
[05 | -325| joB | .02] | ~008] .06/ | .0472 | 499
| (20 | 359 | 126 | .023 | ~0/p] 065 | . 098 | 43
/35 | 4N . [44 ) 010 "oj0| 0721 947 | 44
| [50 | 442 . (59 | 000|004 078 | -035 ) 417
| /65 | 454 | 458 | . 002 |~o0L] 087 | .00l | 4/8
[B0 | 459 | . [5¢ |~ 003\ ~094| 989 | =002 42]
[95 | - 252\ . j4¢ | ~.010\=p07| 087 | 02/ 422
210 |\ . £34 |- [34 |~ 008! ~.00¢! 0781036 £25
| 2257 404\ . [2¢ | =2/#| -000| .37/ | =048 42¢
240\ 35/ [2 | —0l7|.0c2).062 | =0q8| 429
255 - 309 | .088 |~ 2/4 | .000| .052| ~047| 430
270 |.267.034 |\~ 008|700z | 053 | ~v42| 437
| 2485 | .3/ | —049]| 022 =0y |.06é | ~052| 434
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TABLE _4]
TEST NO. /o2/f RUN No.

ke NCOLYY.  LABORATORY . WODEL _SCAynss .

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Ab-gaase (96
WIND SPEED 90 HPH. Sa (0LZ24 Sqc 254.2¢ sav 254.26
NATURE OF TEST O = 4o°
MODEL CONFIGURATION MARE
Y cp CL Cy H Ce C o | Cow | H%b.
To0 JJ63 1103 1 . 030 | ~oll 069 | —052| 237
35 | 46 |—1a¢]| 025 ) ~0it | 049 | —024] 438
730 | 454 | ~201 | 007 |—0s6 | 062 | =032| 44/
T45 | 44| —233|7003 |0y | 059 | 017 | 442
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TABLE _42
TEST NO. /£/4. RUN NO.

AelNCOLYN . LABORATORY .. MWODBL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE ANourmlssR /(%!
WIND SPEED 20 MPH . Sq [PL-704 Sac Z5£.26_ sav L5426
NATURE OF TEST 8 = Lo’

MODEL CONFIGURATION MRE

Y 1Co | & [ Cy | %“e | Cm | Com | ®%0.

[7] 2% | — 034 002 |~.004| .058 | .00/ | 228
30 U5 | o025 032 |—pos5 )| .052 ] 0/2 | 229

| 60 | .29 | 025 | .023).037):05/ | .0/7 | 272
90 |-2¢6) | .059 | .004)~004)|.0:59 | .027] 233
(20 | -F25 | :084 | 009 —-006] .060 | 025 | 23¢
/g0 | 089020l —002| .06/ |.0/8

(Ao | 3

341 074 —o0¢| —00/ | 062 | —-00l | 240
210 | . 345 | .0729 1 .0/4 | =005) 060 | —. 24
2490 1 3231.-079 | -000| .000| 060 | —0z5| 244 |
270 | :256 |.094 | -202 | —003| 058 | ~024] 245
300 | .205 | F;_al.r =012 |—=.00l| . 087 | —.020| 248
J28 1 =025 =0 —oo2l 06! | 003 249

g
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TABLE 43
TEST NO. /2/J_ RUN No,

LNGUN L BEIRETORY
WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED G2 /%% Sq £F£20T Sqec #4307 _ S5d HM3.D/

MODEL __ SgodMNVER.
DATE MPUENSER /26!

NATURE OF TEST @ =0

MODEL CONFIGURATION IRES

@ S | ol o | 27 Cm c, | T
O | /458 w0/ | =020}~ 012 ,003|.003| 4
15 | /. 490| =0l | ~428| =012 | .p02 | =037| 7
30 | 1258 =022 ~794)=0/2| 008 | -001] &
AT | 9B\ - 0101023006 | .00¢ | ~ 056 //
6o | .733| 0101104024 909 |-073| 7 |
75| 18| .01 =686 -5 p05 | .064| 75
90 | .262) V22| ./22|=008) .00/ | .12/ | /¢
105" 340\ 022 /83| =004 |\~00/ | 100 )| 19
120 964 .0/ | /96| ~00/ | .ppo | .14/ | 22
I35 6/8| .OI6 | .193 =002} 003 | ./36 | 23
/SC | .75/} .020) ./88|-004| .003)| ./006 | 26
165\ 808|009 /128 | -~003) 012 | .204| 27
180 902 =009 |~ 0pB|-007 | 009 | =002} 32
185 810 010 =128 =00 .0/2 \ =066 57
2/0| 776 000 ~180|=0/13 | 008 ~//3 | 507
225 .o95| 010 |\ ~196 =04\ 006 | /43| 47
24| 421 .000| ~139| =01 | .002 |=/3/ | 44
233 325 o011 | =25\ =010 000 | -105 43
70| 255 .0/ | =008 00! | .003 |\~122 | 42
285 453 o1 | .752| 003} 002 | =044]| 32




TABLE 24
TEST No. /4/8. RUN No.
_LINEOLY LBBIRABTIXY

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED @2 M¥ . SQ £LI5.2258qe _ (/3. 2/ sqv /3/

MODEL _SCANYVER

DATE MOAE/BER /96

NATURE OF TEST g=2

MODEL CONFIGURATION /‘//?/'_5
Y o | & | O | o i Cm | O | T8
300 | 756\ O3/ | L/2 | 020 .0/ | .077] 38
3185 1034, =02/ | 1007 012 | 000 | .056| 35
330\ 1.27A~0/ | 751 | =o/4| 000 | .04/ 34
34T| /. 425] -.022| .383|-0/2|.272) — | 3/
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TABLE _45
TEST No. /¢/3  RUN XNO.

LLMELY L CORRTIRY

WRIGHT BROTHERS AXIND TUNNEL, M.T.T.

MODEL _Sogame®

DATE VEACBER /96s/

WIND SPEED g2 fP# Sq 4I 225 Sqe H3-2/ sqv H3.2/

NATURE OF TEST g=_22°

MODEL COWFIGURATION IRLS

¢ 2 C Cy ' Cp Cm Cn A,;,o'.y
O | L353| =542 <022|-.009) ~ 065} .00/ | 54
(T | L.397) =584 =572 .000| <059 =022 | 55
30 | /32| =336 788l .0/ | 047|035 I8
4| 94| - 575 = 935] 015 | 057\ =057 59
GO | 697\ =442~ 989| 019 | =039 |~057| 62
75| 395 =z2/0|=s5579| .002| .0/2 | 273| 63
P0 | .254) 255 .127|-0/1 ) .033)| ./08| 66
705 332 100 .196)~012| .025 | . 093 &7
120 437|100 .133|=010| .04/ | .127| 70
/35| 88T 126 /72|-070) .053| .727| 7/
/50| 689 190 140 |-.010| .057 | .092| 74
(6| BI2| /59| .097 | =o09| 2064 .053 | 75
/80 .B56| ./15ZF| 000 -007| .047 |-003| 78
195 BN | STT N~ 100 |- 006 064 |=062| 79
2/0| .55 /30|~ 14/ |-005| 060 |=097| 82
225 63| .16 | ~/149| =008 057 |- s25] B3
240 . 4306)| 677 | =120 (=004 .043|- /22| B¢
257 .3/2 | 289 |- 200|-005 | .05 |-085) 87
270 . 2H4G| 000 |- 006 |- 004 | . 034 |- 105 | PO
285\ 434\~ 243| . 686|=os7 | .£/0 (=057 I/




TABLE _44
TEST NO. /2/35 RUN No.

LINCIRY L& PBIRRTR) MODEL _ ScoMNVER
WRIGHT BROTHERS WIND TUNNEL, M.I.T.

DATE APy E/78ELR 196/

WIND SPEED &2 /P4 Sq A5 205 Sqe /321 Sqv (/3.2

NATURE OF TEST L =27°
MODEL CONFIGURATION LIRS

1 | €. | & ol G | Ca | FiF
306 | T3/~ 43/ 1. 0032 ~0/%) ~o54| 070 94
315 8I2|-284| .89/ -032| 05T .052| 95
33C | 1./64|~ TTB| .6 33| =029 ~054| .035| 98
SAT )| £ 3/6| =853 .3T/| -p22|~24/ ) .22/ 99

==




TABLE _47
TEST NO. /Z/J  RUN XNO.

E LN ECOLN L BBORBTINIES MODEY. _ScAMWER

: WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE #PHELL5L0 (26,
WIND SPEED _@Q /% Sq LI 205 Sqe _H3-2/ Scv 322/
NATURE OF TEST G =22"°

MODEL CONFIGURATION ST S

¢ |l alal|lal ol ]| a6 |5
O | L097|~1.009] -, 021| <003 = /14| .00/ | 102
15 | 039 9446| =304) 010\~ /11 |~ 08| /03
30 | .948| = 904\ =529 .p024|-.//F | - 035 /06
L5 | BLe| ~ 975 =717 | 049~ 128 048] /07
60 | .54/ | =652 =639 .034|-032| .002} /1O
; 79 | 348|288 =327 .01 | .o44| 077} [/
90 | .250| .072| 080\~ 15| 057 | .089 | /4
‘ /05| 325 /BB /91| =015 045 072 /IS5
/120 | 412 /33| 073 = 0/2) .068 | .294| //8
135 | J757| Sos)| 086 = pl4] 085 .096) /19
130 | SBs| /82| 067\ =0l | .096 ) .072| /22
(65| 645 B3/ 04| = 009| .102 | .036| /23
E /80| 658) .253| 002 | =006\ .106 | =003 /24
: /95 64 | 200 = 045 =~ po4| . /06 | - 043| 127
/0576 .200) 08| =005\ .097| =978 /30
225 423| /44 |- 075 = 004| .085 |~ 095 13/
20| 384 ./ | =065 |=0cs) 064 |~ 088 134
203 328 .232| <247 ~ 003 .053| =08/ | 135
270 248 .022| - p22| - 004} .059|=086| /38
285 .37 | =387 .39/ |-.032] 030 - 065| /39

WML vy,



TABLE _448
TEST ¥o. /2.5 RUN NoO.

LINCILN LABIRRTICLIES MODEL _ScoNyER
WRIGHT RROTHERS WIND TUNNEL, M.I.T. DATE MQUENSER (967
WIND SPEED _g2 /¥ SqQ 45225 Sqe _ A2 3aqv _H/3 4/
NATURE OF TEST 8 = 20°
MODEL CONFIGURATION LIRES

¢ (AN 4 Cy | Zr| &
300 | 684|683 .662| —o48| =057 .9/ | 142
315 | BSG| ~9/5| 676 067|135 | 252 /43
330| . 963|925 .g03 |~ 043~ y3 | .032| /44
345 1. 064\ -. 978 277|029 ~ 5| .20/4 | 147

Ty
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TABLE _49
TEST No. /2/5 RUN NO.

LINEIN S ABORBTIRY MODEL _Scamner
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE #OvEMBER (26
WIND SPEED @7 /7°¥_ Sq 45225 _3qc A3/ _ S6b 43
NATURE OF TEST B=0s2"°
MODEL COfFIGURATION LTS

vl el alolaolal |5
O | 722 ~/./95| -.004| <007\ 175 | .000 | /57
15| 730|~/ 023\ =143 009 154|019 | /57
30 | 643\~ 957 —248| .022 | ~109|= 013 | /54
45| 532 ~778| - 302{ 930|247 007} /55
60 | .394| ~575| =24/ 027 .027| V38| /58
75| 293|=2/2| =108 007 | .074| 065 /5F
G0 | 259 /22| .058}=0/3 )| 080 064 162
105 .3/8| .3/0| /44| =023| .p76 | 259 163
/20| 345 .2/0) .07/ (~005| 043 056 /66
135 .376| 768\ 029 |=0/13 | 077 .043) /47
100 497, .147| 000|004 0395 .04/ ) /70
165 420 /5B 004 | <004 105 | 922 J/7/
(80| .422) /58| .002) - p04| /107 | 000 | /7L
/95 FI | 158 002 | =028 103 |=p25| /7T
210 400 . 137 004 | .044| .29/ |\~ 040 /78
225\ .378) ./68| =027 - 004 07 |~048| /79
240 .338| .22/ =062 .002| 060~ p5D| /B2
255| .30/ 277,35 010 274 |- 052| /83
70| 2RI} LA~ p24 |- 005 . P77 | =062 /8¢
285 292|277 ./3/ |—p3 | . 08T |~ 082| /87

~T7~
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TEST No. /2/J. RUN No. ____
LINEQLN  LBBLRE TR MODEL _SCopmER
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE L2/ iBR (24!

WIND SPEED _@2 m9¥  SQ £L205° Sqe H3.2/ _ S9> Y432/

NATURE OF TEST = o2°

MODEL COHNFIGURATION LIRLS

¢ ol 2l al 4] wl & |"%
Sow | .43 | -589) .268| <042 .0/3 ) =033) /90
375 | .o80)| =820 290 —o4#8\-.0e/ |~ 002 /9/
330 1| .698| = 998| 252 | =032|-. )27 | .0/5| /94
35| . 732 -1/03| 139 |=0/% |—.,58) O/8| /95

78~




SR NRP IR

AN TR A A

SRRV A S SR ST

b DL

TABLE _4/
TEST NO. _/J/J. RUN NO.

LINEDLN, £ 2BORB-7IRY. MODEL _ScosEer
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE pprlrOER /26
WIND SPEED &2 MPH SqQ #5225 _Sqec H2:2/_  Syb 43.9/ .
NATURE OF TEST B =280

MODEL CONFIGURATION LIRES

v | @ |l | o | G| | & | %%
O | 325|443 =0/ | <p06) 939 | .000| 193
/5 | 336 =421 | 002 | =004 045 009 /99
30 | 343 | =365 ~024\=00 | .OFB)| ,0/6 | 202
A5 | 322 ~243| - po2| 000 .07/ | 729 203
60 | 294\ ~ /4 L pI2} 000 .088) 033 200
75 | 274\ =L/ | 000~ 007 .092| 037 207
Q0 | 240 ./ | . 019 |\ ~0/2) 095 035 | 27T
/05 26T\ /99| 013 |- 017} 092 034 2/
/20 304 264 .09 \—019| .08/ | .03/ | 2/4
/52 .33/ .332|- 0/ {007 .270| ,p2/ | 2/5
180 | .308| .299|-. 202 =00/ .02 000 2/8
2/7)| .330) .332 - 006, .003) P70\ -02/ | 2/9
240 .292| 232\~ 030| .0r2 | .083 | =033| 222
70| .237) 953\ -0/ | 002 .093|\-03¢| 223
300 .300|~.y77\— 002 ~0/F| .08/ |- p35| 224




TABLE _52
TEST NO. /g/5. RUN NO.

b NCUN LABORATORY . MODEL _SCANNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE MQUENBER (26/

WIND SPEED GO AF4. SqQ#F295 Sqe H/3.29/ _ Sqb #3.9/

NATURE OF TEST o =0

MODEL CO#FIGURATION Vo da il
¢ C,D c/. 6’, C’, C’,, (’» %A’
0 948} = 197} =035 | <007 | <048| ~.007| 257
1S | 925 ~ 88| ~245] .008|~ 045 ~ 00! | 254
30 796| - 150 =378 .018 | =032 .0/14| 257
45 | .668| -.090| ~387| 020\~ 0/ | 057/ | 258
&0 498 - p31| -288| .009| .005| .10/ | 2579
785 | .3e7 .co0| =140 .00/ | .007| 109 | 262
g0 271 033| 045 | =003| .006)| .080 | 263
05 | 373 .0 110 | =00¢] .0/0 1 .100 246
120 )\ 482 063 ./135|-013}.0/0; .1/9| 267
135 | .6/8; .063) ./3¢ | =012} .006 | .122| 270
150 . 7/8] .094] ;05\ <04 003 | .099| 27/
765 807 094} 059 =0/z)|.001 | .05¢4| 274
/80 839 083! =010 ~006| .00/ i-pot | 275
195 .79/) 085\ =pg2l <001 005 ~054| 278
210 | . 678 .07/ 1-./2¢6| .002| .005|~099| 279
225|  sr2 0350|140 .002| . 006 |- 15 | 282
240 .#5¢4] . 047 - 40| 000} .009|-1é | 285
250 .35 .022|=,p81-002} .008({~095| 284
270 .262| .0/5 | =017| =002\ c08|=-078| 287
285) .385|-033| 200 ~0/4} .0/0 |- /09| 290
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TABLE _J.3
TEST NO. /Q/Z. RUN NO,

LINCOLN L ABIRATORY MODEL _ScAMNVER
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE AOLeNEER (96/
WIND SPEED SQ MF4  SqQ#5.205 Sqe _/3.2/ Sqv 3.0/
NATURE OF TEST e=9
MODEL CONFIGURATION _ AL

w | ¢ | c Cy Cpl Cp | Cr | Ry

300 | 524} -ve3| . 337 =028) .003 | =090 29/

3/5 | 693\ =10 .39/ =033 -~0/8 | -~050| 294

330 817 |=/639| - 326|203/ | -~ 04/ | =023| 295

3RS . 937~ /88 .1 70| =0/9|~045| =07 | 298

~81 -




TABLE

S LNCLLN . e BEROKATORY,
WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED _&Q #F% Sq ®/I.295.Sqe /307 3qb _#43.07

A
TEST NO. /O/5. RUN NO.

MODZEL _SCANNER

DATE NOVEMBER /567

NATURE OF TEST = 20°

MODEL CONFIGURATION __ A7/AF

7/ Cp C, Cy C, C <, R/%.y
o | .86/ | -423| =037 ;.-006 -~ 054\ ~007| 299
1S | 810\ =405\ =190 .0/0| =046| 006 302
36 AHG) ~359]| = 300! p26|-022) 028 303
45 | .605| ~2/2|«27/| .0/9| .0/2) 063 306
60 | 482 ~105|=204| 010 032 .045| 307
75 | 398 ~ur3|=/103| 002 035 096 3/0
90 | 267, 0| .037|=004) 027 072 3/!
705 | .363| ps9| 085 |=p/ | 035 .09 | 3/4
120 L3R /16| 098 =012 | 04/ | 193] 315
/135 .562) .130) .29/ | =014} 047 /04 3/8
150 | .683| /49| .089\|=0/6 | 054 089 3/9
/65 . 722 /60| 037\~ /2| 097 | 049 322
180\ TS0\ 1/ | <013 |~ 002 958 | ~002)| 323
185 706\ SR |\ =057 =003 057\ =057 | 32¢
200 .660| 150 |-.095 .003| 053 | =0H | 327
225 .S5HAI 120103 000 | 046 =103| 330
240 .40 098~ 117 }.000 ) 039 =/82)| 33/
255 . 329 066 |= 086 .022 } 034 =087} 334
270 265 .o | =028 |~ov4 | . 026 =071 335
285\ .374|~ 066 ./FL\=0/7 | . 040 | =077 338

~£2-
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TABLE _J¥.
TEST NO. /Z/J_ RUN NO.

LABIRBTIRY.

WRIGHT BROTHERS WIND TUNNEL, M.I.T.
WIND SPEED g2 /4. Sq LI 275 Sqe L43.2/ Soh M35/

DATE AQsEr1BER_ /287

NATURE OF TEST B =22
MODEL CONFIGURATION ___ /L

¢ 'A% Ce Cy | Cr Com Cr %__
300 | 492 ) - 147 229 =027) ,030 | ~089]| 339
315 | .29\ ~249| . 284 | =036 005 | ~059| 342
330 | 764 ~348) .27/ | =039 |-026 | =03/ | 343
345 .7/9 | =386 .139| 027|046 |-0r6| 346

-83-




I

sy

A s A

=3 - -
e S e A o i _

TABLE g

TEST NO. /045 ROW No. _

RINCI Y. LBBIRBTIRY: .. MODEL _SEANNER. ..
DATE AD/EMBER. /56/

WRIGHT BROTHERS WIND TUNNEL, M.I.T.

WIND SPEED _g90 /7P 84 45225 Sae M3 07 S8 jgiof

NATURE OF TBEST . . .. &= 7%

MODEL COFIGURATION _  /7ARF

Y1 C» | & |Cr | Cr | Chm
O | .680|=448[<020| =007\ =005 |

/5 | 650 =403) =037 .55 .

30 | 567|332 =433 016 | 20| 538]| 357
25| 538\ 2230 | =445 06 | 146 | 066| 354
75| 337|200 ey | g0t | 093 | H78| 358
92 | 271 | 044\ 0% | 2005\ IH | 05| ST
/05 | 34S| /00 558 |=04/ | 95| p7y | 3e2
/20| A4 144 | 073 1=03 | 066 080 | 363
IF| SN | IS8 | 266 |04 | P73 | 0771 366

079

65| 04| (79| .025 | =098 .
180 | .523) .179 =008 | =098

288

b9

(95| 597|169 | =029 | <004 |

289

2/0 | 549|140 |-~ 056 | =004 |

079

Aol (4707 ) .000

072

240, . 430| 22 |<vs7| .00/ | .

267

253 .3.2| 100 | =05 | .o0p

057

270).264| 02| ~09/ | =004

040

057

265 .548|-082 o075 | <03

o
-y
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TEST No: /J/5.. RUN NO. ...

WRIGHT BROTHERS WIND TUNNEL, M.I.T.  DATE 4usows,
WIND SPEED _G0./1pw.. S4 F5i205 Sac L3O/ Sav

o NODEL _SoAawmER

ﬁ,‘miu )

MODEL CONFIGURATION _ 7L

: -

RLZAN

330) .6/3

032 .025°| =039

_FHI| 698|419 105%| =024 | 260 | =02

-85-




TABLE IE‘M

D b0-MPL sq_ﬁizzfsqc Mqu .dLeL’
NATURE OF TEST __ B AT
MODEL GONFIGURATION . . MRF

Cz.

1.0/9 =009 059 | .05 | 445

412
04212040 | 072 | 047 | 415
2002 | =009 |.c 074 | 035 | £/ |
1006 |\ nop5 | 1087 | 10/8 | 419
4002 | =006 |.089 |=o00s | 420
17 1~00¢ | =007\ . 084 | —020| 4

7 | -000)=00é|.078 |=035 | £
3 | =010 | 000\ .0469 |~02¢

=ous | .000| 058 |~025
_000|~00¢) :249 |=042| 43

| 120
423
£24
ﬂ, ",2,
=28 oot | 062 | Soep ! £2
a1
432
435~

5| .922 | =o0j0]|.065 | =053 43
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WRIGHT BROTHERS WIND TUNNEL, M.I.T.  DATE Quraadis /14s
WIND SPEED .40 MPH Sa AL20550 LUTDL tu L2l
NATURE OF TEST _ ... O = 6p°

MODEL CORFIGURATION __ MPE

TABELE _5¢.
TEST NO0. /Q/5. RUN NO.

AAL A L ABOR Y . MODEL __..5

R T T L _

300 2857 L =i08)..037 ] 50/2]:067 | ~d52| 4
|L330.| . 449\=2/0).0/0 |=0i7| 061 | ~03s| 440
345 460 | =23/ 20 243

@ |Cs | G |Cy | Co (6 | b |

N Z017. ) 1088 | =-0/8

yN
36




TABLD _g8.
TRST N0, LOLE RN N0,

wandolid Gl S ORA TN ... WODEL _S2M bR
WRIGHT BROTIHIERS WIND TUHINBL, M.I1.7. DATE VLI LTV

WIND BTRID . AQMEH. 8 LL200E 090 dlhe PG LEDL

NATURE OF THRT O s80°
MeDpRI, ¢oHFTAURATION MARE

Y 1% | 6 | S | %] %m]| 6 | mw
LA | 0dd | 10246 | 500 | io8s. | 0/2 | 200 ]
bR L Z07 | Q24 | iOR%\ 2007 | 082 ) 2201 Rl
90 | 282 | O5F | 1006 | =002| 058 | 232 | ZJE
(22 L7 | 249 | oy |\ =00k | 060 | 1200 | 285
L1 A2 Of) 129/ '=gep | A0 | od0. | 224
A2 | 9% | .07) | =0y L3 L4\ =20 | 232
L. Q4L | 227 | 0Mf | Zo0x] 089 1520/9 ) 242

40| I/F | 1064 | 1004 | =00/ | A5h | 5020 )| 243
AZe | 25 | L2 | =002 | 5003 088 =024 296
20p | 1703 | d0g | 2009 |~ Ry AT Y VR 734
00 | F20 |\=0F2 | =026 =004 | 040 | =007 | 258

- dF
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